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High Frequency Coil Delivering a Veritable 
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X-Ray Tubes for High Frequency Coils 

By Dr. FREDERICK FINCH STRONG 

Lecturer on therapeutic*. TuTia Medical School. D Baton 


I N all the history of scientific achieve* 
incur there has been perhaps no dis¬ 
covery of such a startling and revolu¬ 
tionary character as that of the X-Ray. 
The FJectron theory, which forms the 
basis of the chemistry and phvsics of our 
New Age has been formulated almost en¬ 


tirely from deduction made possible by the 
work of Roentgen and the Curies, 

If we review the history of these dis¬ 
coveries we find that they have resulted 
from Jong series of researches dealing 
with the phenomena of electrical 
discharges in partial vacua 

The air pump was invented in 
16S0 by Otto von Guericke j by 
its use Sir W. Snow Harris* in 
133-1 was able to show that the 
spark-length of a given electrical 
machine increases in inverse 
ratio to the pressure of the gas 
thru which it passes. His tubes 
were exhausted to about one 
five-hundredth of an atmosphere, 
and the dischage took the form 
of a pencil of violet-pink light. 

Geissler, in 1838 ; experimented 
with discharges in low vacua, 
and invented the beautiful tubes 
which bear his name. By im¬ 
proving the air-pump, he was 
able to withdraw all but one ten- 
thousandth of the original air 
from the glass tube* and change the color 
of the glow, in the electrified space from 
vaolet-pink to a pure white. 

The invention of the mercury air-pump 
hy Sprengel in 1865, made it possible for 



Sir William Crookes In 187S, to study elec¬ 
trical discharges in rarefied gases with 
pressures as low as one one-mittionlh of 


an atmosphere. He gave to the world the 
'"Crookes tube r ,+ with which Lcnard in 
1S94, proved the existence of the "Cathode 
rays, 1 ' and from which in 1895, Roentgen 
accident ally discovered a new form of 
emitted energy which he tentatively called 
the "X-Ray, 

We all recall the circumstances 
of this discovery. Roentgen 
was experimenting with a 
Crookes tube awe toped in an 
opaque cover, when he noticed 
a bright glow on a nearby card, 
coated with Platinum-Bari urn* 
Cyan id. The glow continued 
even when the uncoated sur¬ 
face of the card was presented 
to the tube, and further ex¬ 
periment showed that the inter* 

f jiosition of the experimenter's 
land between the covered tube 
and the fluorescent screen 
would cause a shadow-picture 
of the bones to appear upon 
tlie glowing surface. 

The publication of Roent¬ 
gen's discovery' led investigators in all parts 
of the world to study the new phenomena, 
Static machines and Ruhmkorff induction 
coils were at first employed to excite the 
Crookes tubes; but the intensity of the re¬ 


sulting X-rays was not very great. In those 
days an induction coil giving a four-inch 
spark was regarded as exceedingly power¬ 
ful We know now that such an apparatus 
is entirely inadequate to the production of 
X-rays for any practical purpose, 

Tesla and Elihu Thompson advocated 
Iiigh-frequency currents for X-ray gener¬ 
ation, and in 1896 the Knott Apparatus 
Company of Boston designed the first prac¬ 
tical commercial X-ray machine. It con¬ 
sisted of an opcn*core transformer, glass- 
plate condenser and Tesla coil, immersed 
in oil and a rotary spark-gap not unlike 
those now used in Radio-telegraphy. 

A few months later, the writer made the 
first practical high-frequency apparatus 
having solid insulation instead of oil and 
suitable for therapeutic as well as X-ray 
work. The many types of high-frequency 
machines that are now made for physi 
dans* use are hut variations and improve¬ 
ments of this original apparatus. 

At the present time the professional 
Roentgenologist uses almost exclusively 
powerful apparatus of the high-tension 
transformer type; the high-voltage, low- 
frequency, alternating current being recti¬ 
fied by a high-tension commutator oper¬ 
ated by a synchronous motor. With such 
an apparatus and suitable X-ray tubes* a 
skiagram of the adult thorax or abdomen 


may be made in the fraction of a second. 

For the general practitioner, the dentist 
and the amateur experimenttr. however* the 
high-frequency apparatus is still the most 
convenient and inexpensive device for ex- 



Special Form of X-Ray Tube of the Single* 
Focus Type, Fitted With palladium Vacuum 
Regulator and Focussing Mirror Aim 

Copper Core *'4,” for Dissipating Auxiliary 
Cathode Stream, 

citing X-ray tubes, and produces results 
quite adequate to their respective needs. 

The construction of an X ray tube is 
familiar to all —in its simplest form it 
consists of a Crookes tube (as shown in 
Fig. 1), containing an anode or 
target (a)* faced with platinum 
or tungsten, and a concave 
aluminum cathode (b). A high- 
voltage* unidirectional current 
flowing thru ihc tube causes 
streams of electrons to pass 
from the cathode to the target, 
which is set at an angle of forty* 
five degrees to the axis of the 
tube. The electronic stream 
(■'Cathode rays"')* is reflected at 
right angles and part of the en¬ 
ergy is transformed into X-rays p 
which emerge from the glass in 
a divergent cone, as shown. 
Such a lube is not suited for use 
with alternating or oscillating 
currents, as a double set of rays 
would be produced; this would 
tend to melt the alum mum 
cathode and cause the absorption of the 
residual gas in the tube so that it would 
soon be toe “hard” to use. 

This led Elihu Thompson, in 18%, to 
invent his "’double-focus lube* 1 ; the con¬ 



struction and operation of the Thompson 
dou h! c-focUS tube is shown in Fig, 2. 
(Continued on page 3281 



Standard Form of Single-Focus High Frequency X*Ray 
Tube. The Flrit Powerful X-Ray Tubes Were Excited 
By a High Frequency Oscillator, 
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A SMALL WATER MOTOR FOR 
DRIVING DYNAMOS. 

By W. E. Leach. 

A water motor, owing to the variety of 
uses it may be put to, will find ready call 
among experimenters. It 3s not at all diffi¬ 
cult to construct and below l describe one 



Construction Detail! for a Small Water Mo¬ 
tor Which Will Prove Useful in Driving 
Dynamos or Other Light Machinery. 


that I made and used successfully to drive 
a dynamo, sharpen tools, as a drill, and 
also as a small lathe. 

The first thing to obtain is the materials. 
These consist briefly of the following:—1 
piece 2" x S" x lO" plank (hard wood), 
f pieces V x 8" x 10" board (pine), some 
% x Yi* board (soft or bard wood)— 7 
5" x 3/16" bolts, 4 1YS x 3/16" bolts, 1 
piece brass tubing YY in diameter, l 1 /*" 
long (for nozzle). 

To begin with* cut a case from the piece 
of plank as shown in Fig T 1 A and B. Bore 
seven %* holes thru this as shown. At the 
bottom bore a 1!4" hole for an outlet. Then 
at the top, bore a Y?** hole about 12* to 
the horizontal; this is the inlet. The ro¬ 
tating section is made up as shown in 
Fig. 2 A and B. The vanes or paddles are 
Cut from^ l A H boards and of dimensions 
shown. They are hollowed out at the ends 
and are set into an axle cut from a piece 
of hard wood \%* x 2* with a %* hole 
thru the center. 

To make the nozzle take the piece of 
brass tubing above mentioned and solder 
to it a cone shaped piece of tin as in Fig. 
3—A. Now drive this into hole at top 
of ease until its tip first comes to the In¬ 
ner edge. 

Now for the sides, cut two pieces out of 


1" pine as shown in Fig. 4. Bore 7 Ya* 
holes thru these to correspond to those 
in the case (Fig. 1). At the center bore 
a I" hole, and about 1" away from the 
center in a perpendicular lint, drill one Yf 
hole on each side of this as shown. Now 
make two plates 3" in diameter and 
thick as shown in B (Fig. 4), Bore a Ya" 
hole in the center and about F to either 
side here another %" hole. Make two 
plates of iron as in Fig. 3—B. Drill holes 
to correspond to those in the plates. Fig, 
4“B. 

Give all parts two coats of good water- 
resisting paint and when dry assemble as 
follows:—Place a plate (Fig, 4—13) on the 
outside of the sides, put a wad of packing 
soaked in oil in the I" hole. Then place 
an iron strip (Fig. 3—B) on the inside or 
each side and bolt firmly together with two 
1 l A" 3/16* holts. Drive a shaft thru 
the rotating part. Insert one end of shaft 
thru one side and then place inside of 
case. Put the 7 S w x 3/lfr holts thru and 
fasten the other side together. (In setting 
up, if some pitch is placed between the sides 
and case it will prevent any leakage.) Con¬ 
nect the motor to any faucet by a rubber 
hose and it is ready for work, if all parts 
were smooth and bored and cut accurately* 
little trouble will present itself and the 
motor will go buzzing around at First con¬ 
nection. 


X-RAY TUBES FOR HIGH-FRE¬ 
QUENCY COILS. 

(Continued from page 309) 

It is really a combination of two dis¬ 
tinct tubes, as indicated by the heavy ver¬ 
tical dotted line. When the current passes 
in the direction of the arrow (b) X-rays 
are produced from the cathode and target 
(c and d) in the righ-hand hall of the 
tube; alternations in the opposite direc¬ 
tion, indicated by the arrow (a), produce 
a stream of rays from the left half of 
the tube. This is the most efficient form 
of high-frequency X-ray tuhe t as it uses 
both sets of alternations. It is now prac¬ 
tically obsolete, however* as it was found 
that the two sets of X-rays overlapt ami 
produced double outlines in the skiagram. 

At the present time there are two types 
of X-ray tubes made for use with high- 
frequency currents. The one shown in 
Fig. 3 has a target of heavy copper faced 
with tungsten, and is mounted opposite the 
active cathode (c) ; when the current flows 
in the opposite direction the electronic 
stream from the small cathode (c 1 ) be¬ 
comes choked out and dispersed by the 
constricted glass neck (d), which acts, in 
a measure, as a valve, eliminating the in¬ 
verse discharge. 

Another type of modern high-f requeue v 
X-ray tube is shown in Fig. 4* in which 
the cathode rays from the small aluminum 
mirror (c 1 ) focus inside a small copper 
cone (d>* in which they are converted into 
heat and take no part in the production 
of the X-rays. 

Tubes of these types may be operated 
by the current from a Tesla coil or front 
an Oudin resonator. In a previous article 
in the May issue of the EtxcrstjCAr, Ex- 
rEBf&rrNTFR the writer has given details 
for the construction of apparatus of both 
these types. 

When the Tesla coil is used Its termi¬ 
nals are connected to the two aluminum 
cathodes (c and c l ) : the Oudin coil ha« 
hut one active terminal which should lie 
connected to the active cathode (c) ; the 
small cathode {t?} may be grounded, hut 
this is not absolutely necessary- 

X-ray tubes are spoken of as "hard'* and 
"soft"—a "hard” tube h one which ha? 
been exhausted to a very high degree— 
(say. one*ten-millionth of an atmosphere) 
—a "soft" tube has a lower degree of 


exhaustion (between am-five-hundred-thou¬ 
sandth and one-one-miUwnth of an atmos¬ 
phere). More current is needed to oper¬ 
ate a hard tube, but it gives deep pene¬ 
tration and works more quickly. The soft 
tube, on the other hand, produces strong 
contrasts in the skiagram or fluoroscope. 

Tubes have a tendency to become hard 
by use, the trace of residual air or gas 
being gradually driven out thru the in- 
termoJecular spaces of the glass by the 
elect rank bombardment. So it is neces¬ 
sary to provide the tube with some means 
for replacing these lost ions at intervals. 

The first is of the thermic type and is 
now seldom used (see e, Fig. Z) \ it con¬ 
sists of a small bulb containing potassium 
chlorat sealed into the side of the X-ray 
tube. By heating this bulb with a mutch 
or spirit-lamp, a trace of oxygen is given 
offi T which reduces the pressure in the tube 
to the required degree. The modern high- 
frequency tubes use Lhe forms known as 
the 4i spark regulator” and the "osmotic 
regulator.” 

The first Is the more common type and 
is shown in (f, Fig. 3). A platinum wire 
Is scaled tn the regulator tube which con¬ 
tains a gas-producing chemical, such as 
manganese dioxide Or sodium formate, f. 

In practise a piece of E-shaped stiff 
brass wire set in a rubber handle is used 
to divert a portion of the current from 
the active terminal to lIic wire in the regu¬ 
lator; the heat from the current liberating 
the gas and softening the tube. 

A regulator of the osmotic type is shown 
at (g. Fig, 4). It consists of an extremely 
small tube of metallic palladium sealed 
into the side of the X-ray bulb, the inner 
end of the metal tube being open while 
the outer end is closed. Ordinarily the 
tube is protected by a cylindrical glass cap. 
If the latter be removed, and the flame of 
a spirit-lamp be applied to the closed ex¬ 
tremity of the palladium tube, hydrogen 
ions from the interior of the flame will 
be drawn thru the intermodular Spaces 
of the heated metal into the X-ray bulb. 

Amateurs and physicians using X-ray 
outfits often desire to view considerable 
areas of the body simultaneously: this can 
be done only by using a large fluorescent 
screen and covering tire X-ray tube with 
opaque material. Ordinary fluoroscopic 
Screens are coated with barium-platinum- 



One Form of Commercial High-Frequency 
X-Ray Bulb of the Single-focus Type, Utillz- 
ifg An Active C nth ode "G’ 1 , Also u Small 
Cut-off Cathode '■ C". The Inverse Cath¬ 
odic stream from “C ,p * Is Choked Off nnd 
Dispersed by the Constricted Gins* Neck 
*'D"\ Which Act! As n Valve, 

cyan id and cost about $025 per sq, inch. 
A very good screen may, however* 
be easily made by evenly coating a sheet 
of white cardboard with a solution of 
sodium silteat and immediately sifting on 
it finely powdered calcium tungstat. Gent¬ 
ly raise the screen on its edge and tap it 
to shake off the excess of tungstat; then 
allow- to dry, A still simpler experimental 
screen may be made by painting a card 
several times with a strong solution of 
quinine hi-sulfate, 
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The Home-Treatment of Tuberculosis by 
High-Frequency Currents 

By [>R- FREDERICK FINCH STRONG 

Lecturer In Flec'rOltientpeii'Ica, Tufta Collette. Hoston 




S tatistics show that one death in 

every seven is caused by tuberculosis, 
usually in the form called ^Pul¬ 
monary tuberculosis, 1 ' "TuberculiMis 
of the Lungs" or ''Consumption/ 
Sanitary regulations,, isolation of cases and 
hygienic education are rapidly lowering this 
high death rate, but tuberculosis is stdl hu¬ 
manity's most terrible scourge^ 

Thruoiit the ages "The Great White 
Plague" lias done more to retard human 
progress than all the wars of the centuries 
—not excepting the present Armageddon. 

Fortunes have been spent in the study of 
the prevention and cure of this disease: 
countless fortunes have been made by 
quacks and mistaken enthusiasts who either 
claimed or believed themselves to have dis¬ 
covered ,l A Sure Cure for Consumption. 
The discovery of tuberculin by Kqch was 
widely heralded as the longed-for panacea, 
but it proved a failure, and up to the pres¬ 
ent time no "specific'* has been found for 
the cure of tuberculosis, . t 

The importance of the subject is further 
emphasised when we reflect that even when 
it docs not manifest as consumption, tuber¬ 
culosis still does its insidious work in 
undermining the stamina of the entire race. 
Dr, A* C. Geyser states that 'ninety per cent 
of all children are infected before their 
twelfth year, and nearly all bodies mat 
come to autopsy show- unmistakable signs 
of previously existing tubercular lesions. 
That more people do not develop the dis¬ 
ease in its active form is due to the natural 
curative forces that are always at work m 
the human body* t . 

Disease germs grow only m a suitable 
soil or medium; healthy human tissues do 
not furnish this medium. Only when these 
tissues are weak, inactive or charged with 
dead matter do they allow disease germs to 
multiply in thplr midst and produce their 
poisonous secretions* 

In a previous article in the March* 1917. 
ExvpatME^TtcR—"Electricity and Life"—the 
writer called attention to the existence of 
the "Vital-force," or "Prana/' thru the 
activity of which all life is maintained. This 
is absorbed from the Food, air and water. 


CON&£NS£M PAD 


Portable Yet Effective Electrical Apparatus ter 
D lather In p and Tea I a Treat m*nt of Tu&erculO+l*. 


and is probably distributed by a circulating 
system all its own—a subtle "Ether3 c Body 
which interpenetrates the coarser molecules 
of the organism and is doubtless formed of 
impon derable 
chemical atoms 
liner than the 
gas atom and 
coarser than the 
electron* J u s i 
as modern 
physicists 'md 
it necessary to 
employ the 
hypothesis © | 

"The Ether of 
Space" in order 
to account for 
the phenomena 
of radiant en¬ 
ergy. so the 
most advanced 
of our physiol©- 
gists and bioto* 
gists are *#- 
sinning the ex¬ 
istence of the 
“Ethcric 
in order to ex¬ 
plain the phe¬ 
nomena of hie 
in animal Mil 
vegetable bod- 
ics- 

Probably the 
great sympa¬ 
thetic nee no©* 
system ilitrlh 
utes the life- 
carrying: man it 
of the ethcric 
body m much 
the «me way 
as the bean and 

blood vessel* transmit food and oxygen to 
the cell* and tissues. The latter circulation 
dcpmdi upon the maintenance of the far¬ 
mer, for if pressure is made oyer certain 
nerve centers the blood stream is retarded 
,»r ceaves altogether; pressure on another 
center iim** the breathing mechanism and 
death from syncope follows. Great dis¬ 
coveries will he made in the immediate 
itrture thru the study of the nerve cur¬ 
rent* and their relation to The Etheric 
Body and to "Vital Force." 

It is because tins vital circulation is 
fairly active in the majority of persons 
sh.ii W many recover spontaneously from 
pulmonary tuberculosis. But in cases of 
weak "vital resistance." where the Prana 
is not actively distributed to the lung 
cells, the tubercular germs grow, mul¬ 
tiply, secrete poisons and ultimately 
make the phvsical body unlit for its hu¬ 
man tenant who is forced lo move die* 
where! , # _ 

This lowered cell vitality results from 
hereditary weakness, improper food, and 
above all from insufficient fresh air and 
out-of-door exercise. We can prevent 
this hereditary weakness in future gen¬ 
erations by following Eugenic principles 
and exercising the same care that wc 
now use Ut breeding blooded cattle and 
horses. 

But meanwhile we have in our midst 
* countless thousands of poor sufferers in 
whom tuberculosis exists in an active 
form, and the majority of whom face a 
lingering death scarcely less horrible 


than that resulting from the “poison gns" of 
the war zone. What can wc do for these un¬ 
fortunates? Those of them who can go to 
the special tuberculosis sanitariums and 


TESLA COfL 


Flu- 1 Show* Treatment of Tubereulotl* by "D fathering," F’O- 
Treating Tuberculosis by "Ozone Nebula f and Te*la Currents* 


2 . 


have daily treatment under proper sur¬ 
roundings stand a fair chance of recovery, 
especially when the disease is in the early 
stages. There are hundreds, however, who 
cannot go to such institutions. 

When wc do not use a machine it rusts 
and falls to pieces; when we do not use 
an organ or tissue of the human body the 
life-force and blood supply are diminished 
and we have a condition where disease 
germs can find a ready foothold. If cer¬ 
tain parts of the lung arc not periodically 
expanded by the inspired air they become 
“Anaemic" and susceptible to tubercular in¬ 
fection. which afterwards Spreads to other 
parts of the lung. Now if we can tmd a 
way of revitalizing these anaemic areas, na¬ 
ture will use the blood and oxygen to start 
a regenerative process and the bacon and 
dead cells will he thrown off in t!ie expec¬ 
toration. This latter material—titc tuber¬ 
cular sputum"—carries the bfectwn to 
others; it should atw^ays he burned or re¬ 
ceived in vessels containing antiseptics such 
as creolin or sulphonaphthoL H this were 
always done the dhca^e would soon be 
stamped out, , . * . . , 

It is a well known met that high-fre- 
queuev currents when past thru the body 
cause every' molecule to vibrate to their 
particular periodicity, and this vibration 
produces secondary effects, notably the re¬ 
lease of beat in the tissues and the in¬ 
crease of local blood supply, W hen an 
acute infection occurs in any part of the 

t Continued on page 7 IB) 
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THE HOME TREATMENT OF TU¬ 
BERCULOSIS BY HIGH FRE¬ 
QUENCY CURRENTS. 

KdNJinufd from page £31) 

body—for example, in acute bronchitis or 
“cold in the chest"—we have as prominent 
symptoms—fever* congestion, cough and ex¬ 
pectoration. Most people think that by 
taking: medicine to suppress these symptoms 
they can cure the disease; hence the use 
of cough-syrups, sedatives, etc. When the 
patient recovers under such treatment it is 
in spite of the medicine rattier than be¬ 
cause of it, for these symptoms are the 
very means nature is using to throw off 
the infection. Extra vital force is being 
wisely directed to the endangered area— 
hence the fever, heat, congestion and ex¬ 
pectoration. Medical science has been 
working at the problem of "cure" from the 
wrong end. Instead of suppressing symp¬ 
toms we must aid nature to throw off the 
disease-producing genus and neutralize 
their poisons. In other words we must 
assist and promote the process of inflam¬ 
mation. It as because the inflammation is 
not sufficiently vigorous that many cases of 
tuberculosis do not recover. The infected 
areas are usually anaemic to start with and 
after the infection becomes >vell establish* 
the general blood pressure drops and it is 
still more difficult to establish the healing 
inflammatory phenomena. Other germs 
come in and cause secondsry Infections 
which greatly hasten the progress of the 
disease. 

Now the D - Arsonval High-frequency cur¬ 
rent, when applied to certain tissues of the 
body, produces all the effects of a natural 
inflammation—they cause "hyperaemia" or 
increase of blood to the parts, liberate heat 
and probably promote the circulation of the 
vital currents. This method is known as 
"diathermy” or "thermo-penetration" and 
has l«?en successfully employed in many 
hospitals and dimes m treating pulmonary 
tuberculosis. Dr, Albert Geyser, of N*w r 
York City, reports over Jirty Per cent of 
recoveries in cases so treated at his Clinic at 
Ford ham University; others have reported 
equally good results, yet it is a fact that 
the State Boards of Health, the Public 
Sanitoriums and thousands of lung special¬ 
ists ignore this important method of com¬ 
batting the “Great White Plague."* 

For those who can make or procure a 
High-frequency apparatus, such as the 
writer described in the December, 1917, 
issue of the Electiucal Experimenter, or 
any other standard therapeutic high-fre¬ 
quency apparatus giving both Tesla and 
D'Arsonval currents, the successful home 
treatment of tuberculosis is easily possible. 
The technique is exceedingly simple—once 
daily for twenty-five minutes, the patient is 
given a D k Ar&onva1 treatment—a block-tin 
electrode attached to a cord connected with 
each terminal of the solenoid being held 
or strapt in close contact with the skin of 
the patienfs chest and the correspond me 
portion of the hack (Fig. 1), so that the 
infected area of the lung lies in the path 
between the electrodes. The spark is 
opened until the patient feels a deep pene¬ 
trating heat in the tissues between the tin 
electrodes. If the heat becomes uncom¬ 
fortable the spark gap should be made 
shorter. All physicians* machines are pro¬ 
vided with hot-wire mi Ilia mpereu iters in 
the patient's circuit. When the meter is 
available the current strength can he ad¬ 
justed so as to begin with 1,000 ma,“ 
gradually increasing this to 2,000 uia., by 
the second or third w r eek of treatment A 
home-made machine operated from a one- 
quarter 1C \V, wireless transformer will not 
give more than 1,200 ma, r in Diathermy, 
hut this can he made sufficient by increas¬ 
ing the length of the treatment to forty 
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minutes. Continued daily for months this 
treatment will bring about recovery in a 
majority of consumptive patients. It is 
scarcely necessary to add that proper 
dietary and hygienic measures should also 
be employed. Bulletins giving all needed 
information on these points can be had 
cralU from any State Board of Health. 
A physician should be consulted oc¬ 
casionally so that the progress of the casr 
can be intelligently followed, 

The use of the "Ozone Nebula” by in/min 
(fox is oi great value in treating tubercular 
cases and when it is given in connection 
with Diathermy the chances of the pa¬ 
tient 1 * recovery are materially increased 
A simple home-made apparatus for this 
treatment i* made from a Welsbach lamp 
chimney mounted in a wooden upright as 
shown m the drawing (Fig. Z) ; one end of 
the chimney t* open* from which the patient 
inhales the nebula; the other end is closed 
w ith a di*t of wood thru which is past a 
short gti'i tube :1,rec-eigbts inch in diam¬ 
eter; a tins* rod U* by 8* slides thru a 
hole in the center of the disc. The innei 
end of the rod carries a small brass disc 
1/16* ty I : a small insulating rubber 

handle bring XticfafH to the outer end of 
the rod. A rubber tube connects the small 
glass tube with s l' f d Tffrt/ Oil Nebulizer 
procurable foe a small sum at any large 
drug % lore f co&tammg a -mall amount of 
l 1 in oleum - —* preparation containing oils 
of pine and eoealypttu 

In trtatiiv, the patient tits on the fiber 
condenser pad which i\ connected with one 
terminal of the Te*la coil; the other Tesla 
termirz' i« connected to the brass rod in 
the ehrmaey whic h s* brought up close to 
the patient's face trnitl a fine purple eflluve 
passe * between him and the brass disc. An 
assistant now alternately compresses and 
release* the Bdmkxer bulb, thereby forcing 
the vaporised oil across the effluve so that 
ir emerge* frmti the open end of the chim¬ 
ney dose tu the nose and mouth of the 
patient The patient, breathing naturally, 
inhales the chemical combination which is 
said to form between the oils and the ozone 
and nitrous vapors formed in the effluve : 
these ire later released in the lung tissues 
The action is antiseptic and also curies 
oxygen into the infected areas. Ginical 
test* seem lo prove that there is a com¬ 
plicated vitalizing effect obtained by the 
fimultaaecms use of the ozone nebula and 
the Te*Ia currents. 

This method was devised some years ago 
by the writer and differs from all the 
Ozone and “Oxykne" systems on the mar 
ke: in the respect ; in other words it is 

a combination treatment of two well recog 
nized healtng agents. 

It should he given for only a few min 
utes at a time, and twice daily. If the vapor 
vs too irritating, reduce the eflluve b^ means, 
of she spark gap or by withdrawing the 
sliding rod m the chimney. 

No possible dangerous effects can fol¬ 
low the intelligent use of the dectrothera 
peutic methods above rjescribed, in the 
home treatment of tuberculosis, and the 
beneficial results are very marked. 

Those interested in using high-frequency 
currents for the above purpose should ob 
lain the back numbers of the Electhical 
Exifwwrjmui containing the articles "Elec* 
tririty and Life," and Treatment of Dis¬ 
ease by High-frequency Currents” by thf 
writer. 

It is hoped that this article may be the 
means of enabling many sufferers from 
tuberculosis to regain their health. 

After the disease is once cured its re 
currence may be prevented by observing 
the following rules, which are equally ap¬ 
propriate for anyone w'ho wishes to have 
more abundant health and life, 

1. Breathe deeply plenty of fresh air. 
night and day. 


y<»M fi/iwfif by rfl*nridttlitt0 "EUctriemi Experimenter'* uAi-fi td advertUen 


(C) Jeff Behary 2019 


5 









































February, 1918 


ELECTRICAL EXPERIMENTER 


719 


2. Spend d pan of each day walking or 
working oat-oj -doors. 

3 Make *t lost one meal each day of 
nothing but Imit. 

4. Make the real of the diet largely or 

wholly Teflctarian. 

Netct "get sorry for yourself*; get 
t jiy and help the other fellow who is worse 

on th*ft you are, 


SHOCK - PROOF SCREW - DRIVER 
FOR ELECTRICIANS. 

The insulated shock-proof screw-driver 
here illustrated is indispensable 
to employees o£ Power Plants, 
Electric Light, Telephone, Rail¬ 
way and Traction Systems, and 
all others having to do with live 
circuits. 

The long fibre handle serves 
a two-fold purpose: first, by be¬ 
ing made of a firm 1 insulating 
material which will not be dam^ 
aged if dropt from a height to 
a hard surface; second, by pro¬ 
viding ample room for the 
worker's hands so that they need 
not come in contact with the 
blade. This handle will not be 
impaired if brought in contact 
with or immersed in Ammonia, 
Turpentine or Petroleum, it is 
claimed. 

The blade is hammer forged 
from crucible steel, and its con¬ 
struction inside the handle is 
such as to constitute firm hold¬ 
ing surfaces. 


WOMEN AS RAILWAY 
EMPLOYEES, 

The Interborough Rapid 
Transit Company and the New 
York Railways, New' York, re¬ 
cently announced that as a war 
measure the companies would 
receive applications from women 
for posit ions as station employ¬ 
ees On the subway and elevated 
lines and as conductors on the 
surface lines. Preference will be given to 
dependent women relatives of employees 
tsow- in the army and navy, and the pay will 
b* the same as for men. It is not the in¬ 
tention of the company to replace men now 
employed bv women, but oniv to fill va¬ 
cancies as they wmr. Applicants must he 
between 21 and 45 years of age. The 
women conductor* will be placed on the 
pay-as-you-enter cars first 


NEW TOY ELECTRIC MOTOR, 

A new toy motor has recently been 
brought out by a Connecticut concern. This 
motor is wound particularly for battery use 
but will operate equally as wdl used with 
step-down A. C. transformer direct from 
house current It has reverse attachment 
in the base with special features, and the 
frame is entirely die-cast. It is said to be 
the only die^casi motor on the market. The 
motor is excep- 
tionalEy powerful 
for its size owing 
to the accurate fit¬ 
ting pf the parts, 
particularly the air 
gap between arm¬ 
ature and field. 
The motor is high¬ 
ly finished and 
should prove a 
winner with our 

New Tot Ehwirtc Minor. yOling Edijom, 




3&abtum and Radioactive Substances FOR EXPERIMENTERS 

CflCliatltf tit ad rum. Mineral) Tfct American FHcbbkade fflimd in (Ylanda 
from which Radm** It extracted. 

A leoeroua plcm. eneuiih to conduct experiments, such at affecting photographk 
pla*t* thru mraut mimal (■ inn tar to Xfiijr picture*}, first made Ijy Sir W. 

Lrwkei and Mm*. Cane, it furnished in neat wooden bon. 

Frire tA one speelmen of Camolllr *s described *b*v P , sent prep^k] ti .35 (TxrrmhfC 

ScntltfTc, prepared Photographic film (X-Rny week Him} lo he uxcSfar xbdve 
experiments furnished for fl.l| t«dl extra. 

fcabi Wm^R*diflift!iTe S*t|i, containing one mEcfograns pure Radium Very pcwerfulT Brilltant 
while tunain««cence to the dark! 

10 Milligram of tbit noti tarrfullj prepared Rxdiaxctwc Sail,, **Jed in glass tube (protected br 
a mcul coniajncr), with which even, Kxctium othtruntm can br conducted are furBiahcd 
± , on< ’ t , uh4 MU" ** described, uni prepaid 11 jM 

The content* of this■ imL* cart be mixed wiliii -pccul tutokidti to form real RaTinm 
c ^ * Smmll bottle nf Special Sulphide with liquid -dhesiv*. prep.id Ril 
btnd for ant of these preparation* today. .Stamps or coin accepted. 

SIDNEY SPECIALTY CO. 233 S* FULTON ST* NEW YORK CITY 



"Don’t telPmJ 

you never had a chance! 

“Four years ago you and I worked at the same bench. We were 
both discontented. Remember the noon we saw the Internationa] 
Correspondence Schools' advertisement? That woke me up, I 
realized that to get ahead 1 needed special training, and I decided to 
let the I. C. S* help me* When I marked the coupon I asked you 
to sign with me* You said,, *Aw p forget it! ’ 

“ l made the most of my opportunity and have been climbing ever 
since. You had the same chance I had, but you turned it down. 
No, Jim, you can't expect more 


money until you've trained 
yourself to handle bigger 
work." 

There are lot* of ” in the 

world—in stores, factories, offices, 
everywhere. Are you one of them f 
Wake up! Every rime you see an 
I* C- S* coupon your chance is staring 
you in the face. Don't turn it down. 

Right now over one hundred thou¬ 
sand men are preparing themselves 
for bigger jobs and better pay through 
I. C, S* courses. 

You can join them and get in line 
for promotion. Mark and mail this 
coupon* and find out how* 


INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 6 3 TO, SCRANTON, PA, 

KiptiUn, without oblleittai; haw I an quilllr 1<rr 
Lho of Ui ihfl (Object, tro/ore which I mart JL 


■LECTKICtL Mom*** 

* lr, Iri.in, 

E 4 *ci*le WMh B 

t.l*., c=i. | 

KltfcirU Cu Hunnmy 
H«vj( F,ireiHE'l'n»cil-ua 
KifrtHiii HVfilWdin 
KlMff U Urn rh| — l»Ml rM r 
Tilfiitph k a(xn 

TfbpUfluy 

■MUiMUt 

Hrcbanl-rel Itfaliinimi 

MiicLInc Shop Pnc«c» 

(r», EtifiHMf 

CIVIL KNt;iN r EEn 

_ SufViymt and Mippin« 
m Ml« mwwv >is iao'b 


] *r 

]gTJt1'l\*XT r 


Mm i h.iii rx 

3 AnCHtTRCT 

} Dpdi 

fl.IBlOYli nil Ml Lit**. 

3 si«*l Mitil Wpflo 




i H lllIMjr aL iium i k 

SALE.SMANMItJ' 
ADVERTISIN'!. MAM 
1 Window Trimmer 

, Sira** Cud W riw 

] OtHjrtft Mjfn 

)HAILaOAE>fA 
1 ll.I.U VI It A J Ok 
DEMC. MLR 
] IUJi.JKK> l.t'LR 
1 dir»mphr at t tvUi 
_ i m Hwh trrnmiiiii 


_ *re**lt 

^COOD cmolush 

■ CIVIL SEKVICH 
H M*U C.lfft 

Trfcllla i+tt ■ r Sam, 
1 HMU T LU kl lJ N 5 „n1,i 
N*ri«*lor |D «*f-ib 

M fr«hr<Iaii1(d H ' 

C i-- ■ 


dTKTL-IJ pilillIT] 

snv*i 

■Jid So._ 
Clti?_ 


Vou Wi, by ■nliniiip Ikt "Blfttritti EifrrimrwIrr” nbry, vririxg ic drMum. 
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RECENT DEVELOPMENTS IN 


AMERICAN HIGH-FREQUENCY THERAPEUTICS. 


r the pre-uist time there :ire E’A'n rL'Cngmaed schools nl 


High Frequency I litra.jne ut ics. 


The European System nm pirns low voltage 


current* uf 11 L3ii ej L E L \ > Leri Veil from So Lem j ad 

ndticc d dirt city \u like hotly of i!ac piitnf 
f« Wu^Conditetio-is F * ninl fct Auto-Condemnlion'■) 
local effects living oblahfcd In list use uf ;i moil 


b li_t IJ vulu'Jt di-ckirge frnm ;l Rusmialur. Tike invention »f 


tin- [jiLLer JiiMruinuiit is due lo Hr* < hidin, the origmrd imvttigntioii* 


Ml eIll* Lit? Ehf the iSulenoid curmeuL- having Iicl-ii conducted by D 


d A-MHival uf l^=iri- and reported by him to rhe r tench Academy 
upward* of a iluL-adr- a^o, About a year later no hidependeut study 
.-l High-Frequeues Therapeutics from tin entirely different stnildppint 
hi gnu in thi- country by t*r. Frederick F. Strong ol Ratfhui. 
Ilk invL^tii;iiiLU[i> in tills field have continued uninterruptedly up to 
[III- premia lime ami have resulted in the development id a svsiem 
of treatment which i* geucndly known as the Li Aiuerk 
Frequence Tedinkpie,” Eli-polar current 1 ; arc usud T generated frn 
:iyvp:imini -.i the reiJn.-TImmpsui] typ- . uttd combining enormous 


potential a hi l frequency with relatively large quantity 

Dr. Sir-mg developed H* sy.-itm of treatment in connection with 


:| High-Frequency ApparaiEas of lii^ own construction, which lie citi 


plnjvd in has practice for several years before dm importance nf the 
results Eed orher member?; ni the profession irk* th^ same field 


tlivir request he placed his design- in llw hands uf rnarmfiietiirm 


n-il in a short limy the ” Strung-Oving ton Sialic Induct km an-1 High 


Frequency Apparatus 11, was put upon ihc market. In evidence uf 


the immediate popularity of this system of treatment it may be stated 


that whLT«k?. iht aln'Vt,' instrument was the only nm- ot its type when 
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k was introduced to the profc5?i^n in 1903, there are nt present ap- 
prcuEimatdT a dozen different makes 0/ machines nf the samt general 
character designed for the diempemk u>c ..f High-Frequency current?; 
in accordance with rlie technique develnped by Dr- Stmog. While 
European High-Frequency currents have a limited applicaiioi] t mth 

111 l' Arntricnn Tesla apparatus ’.\e muy cover n 1 in ■»l the entire 1 ir_-l. t | n.f 
electru-i]lerapnu[es. TJiis in ompti *(]<>( thrmigh the nppUcatiem 
of lL new principle, as follow*: Bv the interposition nf stationary or 
mediankeilly updated spark-gaps in ^erie* with u patient in a Ted a 
1I igh-Frequency errant there are superimposed upon the: more 
rapid oscillations* wave currents of 4 Low-frequency* which can he 
varied in voltage, wave form :md quantity hy changing the oaiura 
size and position nf the opposed surfaces of the spark-gap and bv the 
iutcrpuisiriou of various dihlectries such :\% glus** mica, vacuum 
lubes, etc, 

Tlifs is a ba>i> of the new ivirhcnque fnr the therapeutic upplica¬ 
tion of the Te-sln currents, wind) will I m_- fully explained In Dr. 
Strong's furthcoming work on High-frequency currents. The latest 
development of this principle is tin attachcnviit for the production of 
pure superimposed wave-current n£ any desired frequency aiul of 
absolute smoothness and regularity. Thin feicc ih about to he placed 
upon the market by the EU:CTRQ RADIATION t £).\Il fc A\ T Y of 
lesion, who are the authorized manufacturers ni Dr. Strong's. High- 
Frequency Apparatus, and who have just introduced n new scries of 
nmehiuL^ from fits latest dedans, which cover the entire range of 
High Potential iberapL-utjcs. 

The most important member of thin gttiUp IS known :l> the 
’ h UKRCULES" apparatus and is regarded by the manufacturers as 
tile crowning achievement of its ttavenior. manifold advantage 
can be fully appreciated only liy those who have 11 in daily u-w, hut 
the principal points of excellence in ay he briefly stated under rhe 
following heading-. 4..^ee page 7, . 
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re lit-kl vf 
[>plic;iLioti 
lousir) or 
i [i Tesla 

list; inure 
h Mil ft ]’if 

e nature, 
ml by iJit 

YftCUUNt 


: applicu- 
J in \te. 
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U,h J •' ^ »=» Ufa* by Dr. Sir-m S in UU laWicrr. 
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\ F .VCS-I ^1 ILK, ' 


-a. 


BOSTON 60 ARP tfF FIRE LfMPEH WRITE ft* 
NC. £S liH.fi Y ST MET 
rcom ei. 


BOSTON. March 7, Ib05. 


Ele c t ro-Radiati on Comp s ny, 

Columbus Avenue, 

Boston, Mass. 

Gentlemen;— 

In reply to your inquiry =ts to whetlur 
or rtot the High Frequency and X-Ray 
Apparatus manufactured by you meets with 
the approval of this Board, will say that 
the undersigned, early last week, made an 
inspection of one of your machines, wired 
by Mr, L, G. Henry, and would say that there 
will be no objection by this Board to the 
use of machines similarly wired. 

Yours very truly, 

Chief Electrical Inspector. 

4 
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THE " HERCULES.” 

The dbiliets of these machines are -n‘ yUl -Mk or lllfthogniiy* 
]3il n-L-llui] un all side*, with rrtm.li plate ilom j & in front, behind which 
the various working parts of the nppn r:tt li-s are mounted in ^paoruLe 
uehet-liued campa-rtuicntp, Twn knbiii fluorescent hauler tulic* 
arc placed oac on each side of the ceiural _du--. panel,, for tit mu lustra¬ 
tion SLISll L 1 XpL'Ti I L1L*LJ L..L ] .Utf pi .■-rj•-.. T tie KutLLTV Spil tlc-g Up OCCUpfe* till' 

cenit.il compartment lit hind the ; this cati be sluii wit by ,t velvet 
curtain if drsm-ik The hi^b-rum^lun cntl, nr Oscilhnor, ts mminu i 
nn thr tup of tliii cabinet, and i villi rt\ v v rndfPSk. il in ■ n.i miw haul 

rubber j a bn \c ibis* supported h i - nr hi.r. v . riibher pillars, i- a Lihlc 
of plate glass, which in turn suppurt* the three massive, itfriu ily plated 
term i cals, which arc maun ted upon pedestals of selected Mexican 
onyx* Jiic bard rubber knob by which the Spark-gap i* regulated* 
ii conveniently located in ibe centre nml near the front of ibe top of 
tbe cabinet. Connecting poses nre provided by which the high-tension 
coll etui he (brown entirely out of the circuit* nnd tbe machine cars 
then be used, if desired. to np-rate a :lv " t the European high-frequency 
apparatus, such us large Solenoids, condenser arnehe*, Kesouaiorg, 
etc. 

Each machine is sen! out tn a spechilly made parking case, which 
obviates the necessity of Assembling the machines after shipment. 
The a]]piimir^ is [herefnre ready for n*e ;■s - >ei .i- it is taken from 
the case. Complete directions are sent with each machine. 


I 

l®r + 
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Price of “HERCULES" 

For to, | volt dJtemniing current, witlimn incensories 

For iio vult direct current . 

Electrode*, X-Ray ouifii uml ! EiRi^vjoUn Lump 
(when purchased with the machiii^ . 
Djaienseonr. L^i-ih, 4 ft. ; width. Ji hi.: hr Ur 


terminal* 
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HINT 


S-]5o*Ofi 

50.00 


sr . : height la top uf 




PRINCIPAL POINTS OF SUPERIORITY 

IN 

DR. STRONG'S "HERCULES" HIGH-FREQUENCY 
APPARATUS. 

1.-beauty of design. 

\ ;ippiMrdt3t:c; EliS^ instrusnctsl stand ■ lh a chi'-- b\ list'If t 
Imvmi* been designed with mi especial view to artistic 
e lev:, nice . 11 id sv mine try. Tl i- sufficient n, state that 

evuiL list hi hK‘ 1 1 lr- r“■ Lif rax. 1 1 nppu ratti* Imve vullll]- 

tarily de^iibed ii the most beautiful anil impressive 
office instrument cm Lhe market. 

This effect Is iiminly due to the richiw.^ of it* 
iimt trials ;i in I the aesthetic bouty of it^ design, there being no cheap 
ornanieUkLliun rktnict from the [jnrnifmifniH cffr/Lt of die infilmineit 
.is a unit. It isihv ib ISdiikm tie Luve N of Electro-medical. Apparatus, 

2—SIMPLICITY, 

A niulttphciiy of switches with complicated L'lifincctiijn* and ad- 
jmLmenis is fatal to the success of a machine designed fur general 
professtii-nal use, Tin? busy practitioner has little lime to devote to 
the study nf dviitrici+l technology: lor his uses the urn pl«t appara¬ 
tus is the bvFt* provided it vvi11 produce [he required result*, 

Fn thts machine simplicity of operation has been carried almost 
tsF the limit* of possibility, chc entire apparatus hiring controlkd liter¬ 
ally by el ■■ twist of the wrist: " a -ingle switch -triri*. -E'-'ps. incruaae- 
or dimilliriiet Lbe LUirrvsit, and ib so situ:itcri 44s lu be a I way* Within tlri_- 
reach of the operator's band, 

ii is Lu be remembered that ilii-s Apparatus hn> been evolved 
during ten yvurs of constant din Seal tost and laboratory experiment on 
the purt of its inventor, wliu^e medical tain cation wllss supplemented 

i 
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In a thorough scientific and technical training, enabling him rn design 
anil ln instruct his own instruments each idea worked on fin the ln- 
bornrorr Staving been tested clinically brtort Seeing pcruiAKeiitlv 
tLclopied a? a fact nr in the construction nf his perfected Tnachine. 

This appairiuis is a irm?. not an nggrrgrtimn of a number r.f in¬ 
struments packed together irstu a single case 1 as an- -onie uF the ma¬ 
chines now on the nm*kct. The simple nrrhcist which it produces is* 
however, suncepti Me uf maiiv m* -ililit-Liliims which render it practi¬ 
cally crpml U* EL I 111 IT] her <>£ ihslilict I of ins nf tlleimpcUik elccirrcity* 

These imnlificMlmns art 1 nhlamt'd by varying r Il>- positions ■ the 
peculiar termlnsiH with whh’Ti r 3 iv machine h provided* by ili^ use ni 
different iVinin of deerrodes* by she rnljue-t ir-.e iac of the perfect d Spark- 

piap. sind hy m l- iiiiJiLhiueni fur the prudLivuim -f Ur. Strong r s new 
M Ll It i-f rentier Cy WuVc ClttTCnls* 

3. VERSATILITY. 

I he l hurting]i system of technique which has been developed fur 
1 liu elinicjd upplicuiiou of lids apparatus enable. 1 ? the operator lu pro¬ 
duce practically all of the important pliyrinlogitnl and therapeutic 
effects resulting fn>c]i the mcdicjl =i(ipIJcaiti-maj uf oilier rurtuF uf elec- 
tried energy, vfo i — 



a (.aarse a lid tine f.iradcc uiid cautery curt? nth. 

it. St-Ltic sprtty and apark, 
c. >■ Li j rtn i 11 w li vc eu rrvn t, 
i/. Sinusoidal current* 

il'Arsonvnl ■“ Auio-viinduct:*-n r ‘ and + fc Autn-coUdvncitron ri 

currents. 

f. ** Eilteuve ” of the On din Resonator mid i He * 4 Rt-pobir 
K 111 l 1 li ve " F of l he Anlerienit 11 iglt-Freqtie ncy systen i. 

*? r Superimposed wav* current id vnriem* frequencies derived 
through the use uf special electrode? ami the air-gap condenser which 
is an exclusive feature of this apparatus. 

A. Rdnlgeii X-Rays, 

/. t ‘ Uni-violet Ray" fur Kin sen light urea mum 
j* The new Multi-frequency Currents. 

AH of ihe^e effect are accompanied mid supplemented by the 
Wonderful vitalizing and reconsmictive action of e !ie particular variety 
of high-frequency oscillations wJ idi rlii* apparatus produces. 

S 


* 


The run-til 

con'll-tn-uion of 
electrical appAC 
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he v.tried from i 
treatment. to m 
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The cumin* value smJ range rif tbvrapoiftic u*eftih;frtf* >>f lEjo 
combination nt' forces above enumerated far aurpass that of any other 
electrical jippnr.Ltis^ hitherto offertd io I hr.- profession. 

4.—SAFETY. 

The current from this apparatus is ahvay ? under control and may 
be varied from an cstfremely mild flow for \ aciiiini ini c aisd internal 

treatment, to a rreineudom stre;i.. energy cnp:ible ut throwing an 

arc i vcr ei loot in length. 

While seldom used except for the hKEfcviejii X-Rny work, tli]." 
maxi mum *trojigtli of current may be pa^ed through the body withou t 
thu slightest danger or discomfort. 

\'o dangerous ^hock? -m- . >b tamable Imm till- timdtiue. Should 
|he exciting current suddenly increase in inh-mi^ , ~hc i Ugh- hVL-ijiiency 
circuit won Id be aumuiauerdly b token» 

5.—RELIA BIL1T Y. 

There fe im thing tn \u i rr mit uii this machine, the only moving 
part being the * park- wheel which \s spun by .1 small mil net inn motor 
having neither brushe*. au.ir commutator, 

The apparatus will run for months witlujut readjustment* and i* 
absolutely unaffected by Ont-irlu uiGiueutx-s. such as dampness hot 
wen 1 tier, i11 Linder storm-, etc. Y- the currents winch it produces sire 
oBcillatoryj iao effect if^ produced upon ivatches or Ollier delicare in¬ 
struments in Us hrtmeiIcute vicinity ? in feet the ireutendon? are di>- 
ehitpge of the apparatus when upermed at its maximum village can he 
passed directly through the m«bt latj eh constructed ware It without the 
slightest injur [mis t-ifetn,. 

A- no glass legged insulating platform is necessary, treatment 
muy be given at ihu bedside or eUeivlie-re a> desired. 

Each machine h fully guaranteed. 




> the 

irirtv 


6--NOISE, 

This fe the only IlighT’reijucticy apparatus nn the market that is 
comparatively tn useless in operation* aud it its only after years of 
experiment and failure on the part of llse Invent.ir that this result 
has been attained. 

9 
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7,-EFFICIENCY AND ECONOMY, 




T- 



F&r llit Volume of current which, it produces uud the sErcilgEh 
arid peEictriuinn o\ \ m .- X-R^vfh, thi^ ^p|iAtiiiis consume^’ energy 
tii mu any 1 oilier mitclum- on tlic market. One nr two Amperes i* the 
usual rate of ennsumptiou*—the maximum of fkx AinpereTbeuag 
■ mly n:L|lliried for the heaviest V-R.iv work nr fur purposes "f IcUtUfc 
demonstration. I 

Wkii running contmupijslvp the co^t ■■ j ^jierntiDg will ;iveni^e 
live cents per hour. 

The iw-l- and simplicity of npenitinu combined with the treinvnd- 
«ms energy jiml fchempruiEi- .. dh icruy nf l hi? nmc liine remlsT* the rime 
neee-s^try f-^r :m nrditinry Ln .mm-nr much than with the Static t+r 
*nher fr 1 rm m highqjoienliid .jppxiranis ; u u to twenty minutes being 
I lie avenge duiatUKi., W lleica ? JU eflucim Sialic nvaiiucJL! rt([Llire: .1 
leu at uiie hour* 

In Ctjrineciii.n wii]i the ■miaH amount m tltdridlv eutisumefl the 
fjiL-is render she euijehHrJn ^hvimts that this is the most re¬ 
nin Herat ire apparatus 1 Ljat il physician can purchase. 

8 —REGULATION 

Despite its wonderful sirnplicily llii^ macliilie admits of a range 
oil regulation ohlm itiiiible with eim other r -rn 1 »*f ingh-Fotenlhilappara¬ 
tus,. The switrli which gels the machine in opemiinu controls am be j 

stime time the Amperage or quantity of the e selling current. f 

The volume of the High*Frequency current admitted to the body 
of L lie patient under treatment i- ah glutei} cniitn died and delicately 
regulated by means nf tin? Air-Gap cundcnncT. a device winch is fur¬ 
nished onlv mi apparatus constructs d 1 iy 1 tic- ELECTRO-RADI A* 

THIN L'( hMl‘AN\ . Ii bums an ini -jral part - 1 1 hr unique In pie 
tens 1 hi ids with wliich all of Dr. Strong's 11igli-1 requeues machines 
4irL- equipped, 31 v this mean? a variety mf superimposed wave-cur¬ 
rents ate produced« she frequency artel volume of wlncli art under 
absolute control (see See. No, $—Versa! ility)* I 

I'be yoltage nf the High-Kroqmncy current as produced in the 1 

High -tension * Wilhuor is also controlled hy menus of tin" Knnh ^L 1 ' J 

(iec Tig, I oifcdlcctLi which upcfHteti the Variable £pjirk-tf&pi * 

By slih means the length and fine no < ut the ■* EtUeuve can be 
adjusted wish great nicety, while the dagrer of penetration of the 
X-Ray & from this apparatus may he regulated without altering the 
vacuum of die Crookes mbe. 

JO 


It will be seen 1 
of f n) the amp tragi 
High-Frequency cui 
current; (rt^ the v <-3 
to the body of the 
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A clause reeve 
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before >t permit can 
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Whtk- Dr- Si 1 
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It will hi; seen in rhc above manner rhai wt have entire control 
of (ii) the amperage of die exciting current t (i) itj-e amperage ot rhc 
High-Frequency current) ; (c) die vcdtugu of the Iligh-iTeqnericy 
current: (rf) ihe volt Age ->f [he High-Frequency current which pj.sscs 
to ilie body of the patient: (r) the Frequency and volume of the 
superimposed ware-currents, nod (_/") the volume ami decree oi 
penetration of the X-Rays* 

9-—FIRE INSURANCE, 

A duupc recently inserted in Eh^ Underwriters* laws provides 
iSint all electro-medical apparatus shall be inspected and approval 
Sieiore a permit cn.u be obtained fur their installation ou an .electric 
Eight circuit. 

Our mudiint^ arc the only mw* un the market that have hcon 
11£Hm i ll]J y approved by the Hoard i iln L'Jitlerwrifors. 


to-X-RAYS. 

■ 

While 1 >r. Sin ilia's uppn rut li# has. K^n deigned with n view crj 
the production anil (Miivi’nirnl The r:rpu uric application p*f 11 Egh-Poteu- 
11 nl electricity, its performance as an X-Ray mac hi tic is equally 
remark able. 

Tins point i* strikingly mutated by the fact that a number uf 
physicians who do nnt emplny electricity therapeutically are using our 
apparatus fcjicl naively for Skiagraphy and Radiotherapy. 

Al the present time three types of apparatus are employed for the 
generation of the X-Ray, vi 'Jt.t 

a. The Viatic machine. 

& + The Rhuinkorff Cuii, wills Mercury Turbine, L>r Electrolytic 
interrupter. 

f, lligli-Freqitedci Apparatus excited in alternating current- 
transformers. 

a. The popular it v m| the Static machine is on tEic ujiw; both 
as sm electro-therapeutic instrument and as an X-Ray generator it is 
cumbrous, inefficient and uncertain. Its X-Rays are of small volume 
and great difficulty in encountered in regulating the vacuum of the 
Crooked iLsbe to u!stain different degrees oi peueLraU' jii* 1 L J^ tiO 
longer seriously considered as an X-Ray apparatus. 

x The Rhnmkorll L'oil is generally regarded as the most satis- 
facr-Tv instrument for the generation of the X-Ray; for the heaviest 

ii 
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imU w-iLiterful curative uciton on certain Ttfractory skin dkeases* 
notuUy 3 icne ;ind eczema. 

The ta\ ' from the new Jump are steadier, mm* intent , and more 
easily applied thiisn in anyoiber insinjgieut yet ottered tu the profession 
fur the ^enerat ioj i of this valuable form -f vibratory energy* 


"THE HERCULES SPECIAL,” 

This Msirhini is designed for those wbo wish to providt? them- 
^Ives with rm jnppujratu- having tlu: same power aivl range of useful- 
ness ns the + *UKHi , l. , USti' r hut who do nor cure u> put quite so nutdi 
money intu an Ehwiiro-dirrftpctitic outfit. 

h s- ;i +' H ERGL'LF,.S ,L machine* hut the cabinet is smaller ami 
she muuutiug* *uuicvvhat less elaborate Limn in the standard appara¬ 
tus- The easi: i$ -of quartered oak limidsouidy panelled on all sides. 
The terminals are supported upon onyat column** mounted upon a 
heavy Kim- --r poibhed plate gkis> H :1b hi the lb IIERCL LEST' Tbis f 
in tunu retts upon siEi oblong case of quartered oak lixed to the top 
4 -f the cabinet and cuntuimrig the TusFii coiL The rotary spark-gap 
i- uiuLBiiteil in a compartment having -a plate glu?- door n- 11 1 the 
larger nmthiljv. ‘I 'Lie* apparatus prc^imls ;i very lunukomc appear¬ 
ance* being second uiih to the l TIERCl T LE 3 M in I'vanty of design 
and Haiti). 

Price of the HERCULES SPECIAL. 

l L nr iu.[ v.iLi alternating current, without no. . $35<j.dMj' 

For 1 10 volt dirt-el current . $fOfr<oo 

Electrodes, X-Ray out lie and LUtm-violet Lamp* 

(when purchased with [lie machine) . . qiya.Qf* 


"THE PORTABLE HERCULES." 

Standard Portable High -Frequency and X-Ray Apparatus - 

The ELECTRO RADIATION COMPANY introduced this 
rnachme 10 the profession about a year ago, and it bas been employed 
by a number of physicians M who testify to xtii wonderful ‘otivtiiience 

H 


and tlie rzipciitic eltivir 
miniature reproduct in 



PORTABLE Ml 
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“PORTABLE HERCULES Pr 0 p, fl ) s 


and therapeutic efficiency L As ks mime irjdicatc-St ir is pmctioitEY a 
minintLire repr^ditcij&n of the * s HKRCI l.liS," and ibe same 

wide range of useful- 
new. ihe only differ¬ 
ence being iu tU^ 
- streagtli of the ciirrcm 
produced. The out¬ 
put it, however, ample 
for all forms i.if High- 
Frequency treatment 
a ml for the go nc ra I nti l 
of X-Ray oteesu A 

good JliloriT-Lopic pic¬ 
ture of <be thorax am 
be obtained, the car¬ 
diac ptibnfiuii* being 

plainly visible, 

Ttiii ]> iiul a cheap 
machine* it is de¬ 
signed lor disen minu¬ 
ting practitioner* wUu 
c*in apprcciati: ;l web made apparatus* Jei order t" cun fine the 
tremendous energy nf a Tesla current hi such :l suull iquict h U;i- 
heen found necessary to employ the most expensive mate mb and 
to u^e the greatest care In the a scudding of the parts, TIk appara¬ 
tus is “made like li watch/" and will run cun Liu Mouidy for hours with¬ 
out the slightest riuetimiiou or diminution hi the efficiency. Thi^ is 
accompHsIefd by tlur use of a rotary spark-gap, which b ;i miniature 
duplicate erf that used in the ^HERCtFLE&d 1 The little inolur whk)i 
rotates th*r spark-wheel Ims lujen made especially for tin; almve pur¬ 
pose, and is the -malR-t AUe mating Current induction nvui-.r i-ver 
const rutted. Hundred* of dollars, have- been expended in the pvrl'cc- 

tiun of this instrument alone, and LLjual wire nod study have town 
given to the other pa rt^ which eater into the construct toil. .f the ak Vi >l<- 
1 AliLE I ID itC l I-Li?, Ultra-van jUt R;i y- from this machine are 
fully equal tu those produced by it* larger praluiy pc H mid practically the 
same ihcmpeutic results may hn obtained with Ei at the bed-dde a-, 
vviih the larger apparatus tn ttie office, h is always reudv 
mediate use, hieing attachable by n. cord and plug to nnv 
incandesce nr lamp socket, Tt requires no renewal oi part?’ 
quem adju^tnneDtf is compact and durable, and h fully guaranteed. 





B 


skirLgr:i phi ivnrfc, ^mrli :n- pbNtogmphv ■ <1 Pelvic Lmin-r^, ]i11"« juLnTs 
in rtduUn. etc,., It i- uiitfowhvbtily the most reliable menus R«r <?\cuirig 
t!it Crooked tuber but f«j-r 1 list general ran of X-T£..l\ v::'i - :L is iluilo. 

ways insurinr rn ;l miKlirt] High -u^ncv Appunu. 

11 consul uus more current in proportion to tin; strength of 
X-R? ; ■> produced, fien ssEtntea a ronsidmihL- ruchniuid ki-.owli »L> mi 
the part iti [III 1 operator* and its Crooke 11 * tubes require re-exhaitstion 
much more frequently than with like nppatttUiFi which we ni:um- 
fEiettirc. 

A RlLumkurff Coif If operated with an electrolytic imtmiprer is 
very noS av* ixoiihle i- experienced with belling ..i the liquid, acid 
fimius H etc.* ii in I the i. ummLitipiion «>i platinum E' it con&nlcralde factor 
tri increasing the experw of operation. 

A Mercury Turbine Interrupter, on the other hand* requires 
frequent deni dug, die mercury uut&s he washed and littered at inter¬ 
vals -is ilI renewed every few nioiufjs. 

Wilh the IfJilinikurO CoiI t tube- are utteu qirdlud by random 
spark* which puncture the gins* ami destroy the vacuum, while with 
Statu nuiclimr--: unpleasant nail irritating hrnsh ilisclmrge-: are given 
off frinn the miL u- n rmiiiLLU, musing annoyance in the patient* 

■LVuokds Lubes must he provideil with water-cuoliiig deuces or 
heavy platinum (luodei in order to withstand the high atnjHmagfc of n 
KEmitikurtl diin-lmrge. Thi.s i ejc re.t mc n their t**&\ iiiiiU'rb]]y. 

The Srriiri 1 . J ligh-l'rcqui'Ncy-AppiLmtiiK givt^ a grt- m r strength 
ni X-Ray pc-'i* unit IJ t e lee trie it y coo ruined I ban any machine <m the 
murkeU Tile rau rite absuLntdy steady anil Cunrinuotui, 1 he degree 
of pel Let rat Fb n i - under absolute control (ree Sec. *—Rejubuiur]}* and 
by menus oj lire Air-Gap L’mi denier embodied in the term Emit*; a lube 
cun be helil at any desired degree «-r viicunm during hour> of cv-n- 
ilimuys operation* 

A punctured to lie froth a Stray Spark is almost LIE] heard ->f in the 
li in la I - m t hi- ri>avhine t ttnd cIlil small amount of heat liberated lll the 
n unde allows ■ i' th< n-*.- nf lighter terminals, making the cost of 
the tube about one-half n? much as a good Khumkorft tube. 

'['hi' imrenior *«l mir uppuminji Im* a iiibe which has Keen in liar 1 1 
u-r for nver two yueut* wirlmur re-ex Imuitfou* and u U sitlEE Lei service. i 

For Radiotherapy this machine is un surpassed, cum rive effects 

having been oblamed wllich would have liwin impo^ibic With auv 

other form nf apparatus. Thi$ is due tn the fact that the detractive 
efiecc the X-Ray is reinforced by the- vitalizing action of the 1 ligh¬ 
ts: 


Frequency Ellleuvr ■ - 
chine- and which a- 
troiin the disenred 
down hy the X- ]i.■ ■ . 

Tb *r. danger ■ t \ 
the liigh-l’rcqlii i: 
t issucs w i t bout 1 1 l ilis r ii 
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kurff D>it, bm witii i 
drawn from nht- ml 
i: Linger or tin plea saiiti 


M. 
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tllfll Lid- u fie el s- [ 
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beyond the ruiigi: -e h 
tile ivU-uuh Jn certain 

bi'UEjdde r a Lid - uu<. 
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b h to the UN 
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Frequency Efflcmru -which ulways accompanies the ray? 4 fro in our mu¬ 
ch ine and which a-rins die orwjiiisni in absorbing arid removing 
tmm the i.1j-l;l'ui! are a r1 1 l murbid ti*=i=ties which have been broken 
down l-y rhe* X-Ray, 

1 ]lc danger of X-Ray lumi* ri also leaned from tliU cause, ms 
the Htt;h-FrL qnrin-y ilictra-c*- iEil trophic indnen^ in th« normal 
tissue? without diminish big the de^micilve etlYet ui she \. ft.t;. - upon 
iEil- morbi ',1 dement^ 

A severe shock result if a patient comes in accidental contact 
with one <d ihc wires Connecting n CriHilke's lube to a Static or KLllelii- 
korff Ceil, but with ibe Strung Appamtim p:iiule-■ r-parks nun be 
drawn from the lube or its connecting wires it it hour tin- slightest 
danger ur unpleasant ra sa, 

it, ULTRA-VIOLET RAYS. 

Fin sen lui^ demotic rated I lint the rays of ibe sun ur m the elec¬ 
tric are exert a powerful curative act inn upon virtu in dsEis distal v. 
numbly Inpu- jind i * pit he I i or a .: bi-ri, Fiif.ird am! ln-r-. fusvi; thown 
that ibis L-dciTt Et pm-duced lor rise nio^l part by the invisible rays 
bfl'MEid tile side! if tEie spectrum — l he ^-called “ I ! lir.l-viftltt RnysA 
rtiesi' consist i.f trims verse ether-waves or vibration ranging from 

to tn^rao HsiLii' US-mill Eon vibrations per hl'uiuI, Tlu-y are 
beyond die range of human vision but haie the properly ■ 1 disturbing 
the atoms [11 certain unfttaSik tliembd cumpmitids such .1- -ilvrt 
brumide. mid souseof the highly argaiim-d tmlm-mve - which k-rm the 
li*SIU:>s n| the body, 

I. i- to l ti l* Liltra-violei Rays rather iluui it the iluwt-r liglu 
1 ibr H itii.Ue- that thr effect known as »’ Miniums ” is largely due. 
binsriL ii:-l'lI the J'i!\i frum Liu No-Ampere are lamp* rill*. ill e -nil 
<if the energy jn the furili ui heat ami red jj^lu ill order r,. isolate 11ie 
Active Violet am I I'Eith-i in-ki R.iv*-, 

In tin ** HERCULES p ’ Apparatus L”lm-v idler Urn* are g*-n- 
v rated by die da-idjiirjje 1.1 a L-aruU-lwer between I r 1. ■ ■ ■ electro Its am- 
lained In :i perfected form of finH lump recent] 1 . tle-dimed iur the 

ELECTRO-RADIATION COMPANY by Dr. Strong With this 

equipment r Um-violet Rays of great iutensiltv an* obtained LLlmm-t free 
from red llihI yellow light and heat waves. 

By renaming thecjtnirrz lens with which iht lamp is provided we 
obtain in nddidun to the lltra-violet waves % the - h Spnrk-Onp Rai 
TeMntly describe 1 1 hy E>r. Plffard* which Illivl’ been shown to exert a 



When ihu invention i *i the apparatus wis Lir=?l auuoumied iliere were 
i v |> i tiLLb I e \* Kay mi d Hi«li- F requeney m ■ i «■ 1 1 inr - 01 i i Ei ma rkcr - 

^imv- rh.it lime cit teast half :i do*Lii 
have been bro right out by different 
11mi i Li i act Lire rs, att nmre or less siim- 
tar in pi'iilKlpk-H 1-in nfinu «>f lbcm u- 
o.i in pact fimi ullkitm as the ” Portable 
Hercules/’ which i-arranged tn carry ;i 

full scr uf tl>i:iRulrs« Croukt^ r tube* 

Folding llnoirtjtcope and Ultra-violet 
E jlL1111j ju ihe W 4 nit! ense wluclt contains 
the High-Frequency apparatus In 
nrluT So-called portable rmuffliljes K r KTrn 
rarrvinjf cases are employed fur tSir 
Crooki fc h H udw.% Fluu-nsscopc^ Rheostat* 
cli%, mill considerable time 3K required 
nj ;L§^eLiible am I connect ibe various 
purls mi the apparatus* Ln ilie ih Portable Hciv.nles* ■ ■ i the corn vary, 
it is nuly ritvessim io insun the lenniiuil pn^i in lilac soekei and con¬ 
nect tin» Ctoakes' lube or electrodes and the nuichmeh randy for ni- 

SniHt LI^Cl 

This ;ippmU]K ij’ permanently assembled in a luimlMnnt? seat 
leather covered tiw. 15 s 13 x is. anil weighs wiiti ntce^ori^ 
alii.i:i pounds. 1 l contains a full sei >d varpmu an*E ^ellknve 
e lecUrodc s. Cr oiukc,F in tn-- Fhioresicope ami S Urarvtolel Lamp* On 
tlu im | vuli allerciating curraoi ike inaddnc cuiMimi^ irom to 3 
a mp r rc&. 

Prfc* of " PORTABLE HERCULES.'" 

luir icq vqU a Itir matins curreiis, (cumpltlt n“ ■ ■- m - 

Fnr 1 .ip volt direct'current . $- 75 *™ 

(11 she \-Kay ■mills 3 - rmt tWtired ihlna ~^5-" ' lr " in tlie 
prices), 

Dt\LJAsinxs.—Width* in- + depth* 11 in.: hc%llt t 15 tn. 



■PORTABLE HERCULES" 
do»i - 
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COMBINATION-PORT ABLE AND OFFICE 

apparatus. 

The I dial Apparatus for the Genera! Ftactitiofur. 

\H»>r(lmg x In- .. onYrnience of flic k4 P* ^ 1 AHLL ITKRL l \*KS 
with the handsome and itiipre^Tvc app- -iranee of the - AJAX 

Tlifc outfit eojiiM- r>f .l Ll PORTABLE 
I1ERCI LES " slightly modified^ which Jils 
Imidu nf lL lutrufcomc oak cabinet provided 
with large triple term mills (*m cut) eon- 
netted by cable* through iEisuSaicd hushing 
jn the cover* Apertures arc provided hi the 
side id tli-e caliinet for the switch handle and 
Liotined sng cord. Externally there is nothing 
to mdiente that the machine is not a p*r^ 
rnantm office lixiure to the Tesla coil of the 
portable machine. For tad side nse ami 
treatrm'iits oulsidc of the office it is mily mw-siry to disconnect the 
terminal cables remove the apparent- fnmi Hie calum-t, p:ick lIu ■■I' - - 
irntJc? and folding terminal in their cmtipainnirnE* -'tid ch*".- ihc t:i-u. 

Tbit k the only cambiaatmn portable and office High-Frequency 
apparatus on the market- lis many advantage. are «>K-ious ^tid we 
predict ilot ic will he promptly adopted by the leading general 
practitioners. 

The Complete Outfit Comprises i 

One Social - PORTABLE UKUCL.‘IJiS ” with »ce*ss**ie*j a* 

enumerated Mis page I f .*. 

A handgun- tpuiiftered oak cabinet arnmgt'd Oh conramthe High- 
Frequency nppnrn^ when used air an office imwhme. 

A set of triple terminal* with marble pillar*, pemianentlj irmuiiEed 
upon the top nf the cabinet. 

Prhe of Combination Apparatiss as above 

For 104 volt aheniatiEig currum < $300*00 

For 110 direct emreut - £350,00 

Disjkwkioks — Length, 2 ft.; width, : ft ,5 height to lop of 
terminals,, 3 ft. 

(In the direct current umfit a larger cabinet h provided eu crai- 
tain both the ** PORTABLE HERCULES" and the u Rotary 
Converter.") 


cabinet machine. 

—-Q W 







*' THE AJAX/' 

This machine is ihe Latent production iff onr factory, baling been 
designed tluriog the past year; ibe formulae fnr ils electrical equip¬ 
ment were furnished u^ by Dr. Strong 

It embodies certain now principle* and b -imply ami $ub stand- 
n\\y constructed. li comprise* .1 set i-rugn latino transformer* a 

can denser, a ml a Tesla coil* alt 
of improved design and mutually 
adapted and attuned for the t-ffi- 
ciem generation of H%h-Fre¬ 
quency currents* A new form of 
stationary 1 spark-gap is pru visits 1 1 
which requires but little adjitM- 
Hy its peculiar rou^truc- 
tion it acts as a perfect valve 
for the 11i^] 1-Frequency currem 
Winch may he regulated by thh 
means from a discharge one inch 
in length to n Ibmnjr nrc from six 
to ten inches long* Er is this 
teat Lira -| ^purk-Aiap Kegu Eat ion which lias enabled u* ED do a way 
with the expansive multiple switch nnd variable inductance which are 
ip«d in tIn - “ HERCULES " p machine. 

The performance nf the **AJAX " h almost equal to that of the 
+ ' HERCULES "except as regards length of “Efflcmv ,p and strtnuth 
r H \ - JEj iy „ N : n stal ioi 1:1 ry .spark-gji p e v er s n a tit w 1II gke t lie ; 1 hst 11nte I y 
smooth a till continuous current obtained in the - HERCULES ,F by 
rlia use of iUir patent Notary gap, but die new Discharger, which we 
hint Lltsigncd for use In ihe AJAX " iiKichirie operates in a u-ri 
sad&hictiwy maimer and is superior to any other gap of its class. The 
spark occur* between ;i rounded copper point and a disc composed ot 
an alloy *>l platinum and silver, and will operate for moutha without 
dean mg. The Tv-b crj-l is mounted hi the cabinet* directly under 
ihe marble pillar- which support the heavily pkted terminals. The 
Inner are similar lo tlvjM: of the “ HERCULES" but of slightly 
smaller size. The li AJAX " i- ;s most efficient machine, consuming 
from one h> three amperes under ordinary conditEons, and being abso- 
knc!y nnnffecled by timistuiv ami changes in temperature. Thr Cahi- 
nut is of quartered oak handsomely panelled otj nil siik-". Owing to 
iu greatly improved and simplified construcliun we- an? able to offer 

is 



the “AJAX ” ■ 
tliHn any other a 1 

Pr 

For 10 j, ,1 
anil ine 
For e tu volt ti 
X-Ray and L 

the mai 
DiHKrtsiox* - 
ilj.l width, -n'. ii 


A PORTAEL 

The Only For:.-:• 

Which 

Thk insJrmi'u 
Frequency iherupc 
important * if In' ft 
High-Fre. jittmci , 1 



and lL it. fully ii;al 
Tesla coil are pract 
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iIjl 1 * + Af AX to Lhc profession at u pi ke which i> cori-stderalsly lower 
flian nay nther apparatus of equal efficient;v oil lhc market, 

Price of the <J AjAX ?p MACHJNE- 

For 104 vr*lt alternating curtail. with uf vacuum 

and metiil electrodes .... $r^o.oo 

For 110 volt dirtet current . * $200.00 

X-Ray iind L Itra-uulet outfit (when purchased with 

the machine) ♦ $35.00 

PrMJiNfljo^s—Length, 3 it.; height to top uf temimai^ 35^ 
in P ; width, 20li' in. 

"THE AJAX JRT 

A PORTABLE SELF-EXOTING HIGH-FREQUENCY 
APPARATUS. 

The Only Portable Tesla Apparatus Ever Offered to lhc Profession 
Which Operates on Its Own Battery Power. 

Tlii* instrument is Dr. Strong's latest contribution to High- 
Frequency therapeutics and h regarded by him sis oat of the most 
important of his inventions* Wo believe that it is destined to bring 
H tgh-Frvqliency current* into universal iimj in the medical profession, 

3 te i n^r posable, setf-conrniited,, and above 
al 1 sc] f-evciti ng* i 11 is a ppa ra t its nmy he a p- 
]d Jed i it a m- pi net o r tm tier any co iu\ i L it >ru It 
is equally valuable in the ulKcpor at tliL 1 bed¬ 
side. I is therapeutic: efficiency is truly re¬ 
markable, the same effects being obtained as 
with the larger machine except that the 
action h less powerful. It is far superior* 
however, to the High-Frequency coils which 
[Lre sold as attachments to sialic machines, 
and it produces true Te*la effects, lhe dis¬ 
charge across its spark-gap ltdng practically 
ccmlinitDU^. 

Tlit j same care is exercised in its construe- 
lion ns in the “PORTABLE HERCULES 1 ' 
and it Ls fully guaranteed against break down, Its condenser atid 
Tesla cqtI are practically die same a- in the above machine, but being 

t9 
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i]*ed at lower voltage they enn be ccmsirucred hi n k- expensive 
manuer. The transformer is of the RubmkorlT type -iml is especially 
wounrI for the purpose, it is provided with a compound vibrator 
which is almost iioutles* and will run indefinitely without attention. 
The transformer is energized by dry eel] butteries io obtain the 
Jul] effieiency of rile appjinitVB ir is essential to uttiploy the special 
S volt dry battery which wi> have designed for tin- purpose, and 
which Jn.st lits the cnmparTincnt in the machine. It may removed 
. Ui a replaced in w iVw -etoiuL. \b- furnish these cum pound cell- ut 
si net price of $*+CKJ cftdu imd ^ ihcy will operate the coil br it 
period equivalent ■•- Irani 50 m 75 ordinary kn- ; ilmen tv, it will b- -^n 

that itu: cost-d niimilninhig ;m apparatus "i thi- kind U ystremely 

amaitU In a it emergency the spc-rinl battery may be replaced by four 
ordinary dry ci'lls, but rhe * resul ts are m t the we eanpot 

gunraulee t.lw apparatus uflU^a it is used in accordance wi e li oui 
ititt ructions 

‘l 1 Ids mnuLiiiir resemble* 1 tif kk L'ORl ABLE NERCL LLS in 
mid general appearance, weighs about m \o pounds, h compact and 
easily Iran-ported, There are no delicate parts and practically notbmg 
trj wear out -r 1.. -cl -nt of order. Llhdcal test, on ft large number 
of casts hfivi--i veil resulis a I tun si equal lo tli..-e obhmvd with tin 1 
larger inftdiiuc-- Elbdenl vacuum, condenser, -park, and w:ivc- 
current treatment* may be result!} given and lhe special form uf air- 
^ap cimtlkwer enables ihe plipkkui to produce mmcular enrumetik 
cffccis Mipcrinr »pr those obtained with A sinusoidal nr other fow- 
frequetsey apparatus 

CieLsier ruints, and even small bnandpsoftht lamps will illuminate 
f rom die energy drawn through the human hotly from only one pole. 
This h a list which can be produced only from an apparatus genera¬ 
ting a true Tusltt High-Frequency current, 

Tiu ^park-gap nf ihe condenser circuit in this machine produces 
Ultra-violet r.iv ■ which will brilliantly fluoresce W 1 Hem he and other 
sensitive -mibsttmce** 

Price of the "AJAX ]R" 

With full set of vacuum and liand electrodes. tjcissler tube, 
cord, cic.. including one extra 8-volt dry battery . $75.00 
E*tra 8-volt compound dry cells, each, + ■ - $i,oo 

Lh missions.— 1 Without stand), height, 12 in. ; length, 1 2 in. j 

width, 8 in. 
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PREFACE 


In all ages of which we have any authentic knowledge, ami 
among all races, there have existed Philosophers, Investigators 
or Students of the Occult, who have in divers forms, and many 
languages, repeatedly averred that the Universe—both visible 
and invisible— exemplified varied expressions of a single prin¬ 
ciple— V oration. During the last two centuries we have 
abandoned the theoretical and hypothetical science of the 
Ancients, and have gradually built up a coherent fabric by 
logical deductions from actual study of the facts and phenomena 
of the objective world. Up to a few decades ago, the various 
truths postulated by science had not fully conformed to a con¬ 
dition of “harmonious correlated Unity/' which theoretically 
should be the case according to Herbert Spencer. The Chemical 
Elements were apparently distinct, unalterable, and bore no 
mathematical relation to each other. Seventy or more varieties 
of solid indivisible atoms formed the basis of the material uni¬ 
verse, and behind these was a hypothetical “Ether" of abso¬ 
lutely unknown nature. Matter was called “dead," or “living,” 
according to the reflected phenomena, and an apparently bound¬ 
less gulf existed between the two. Science was becoming more 
and more complex when the advance guards of a new era 
appeared, headed by Clerk Maxwell with his “Electro-magnetic 
Theory of Light,” and Mendelejeff with his “ Periodic Law of 
the Elements,” and rapidly followed by Crookes, Tesla , Curie, 
Becquerel, Hertz and J. J. Thompson, whose labors and re¬ 
searches have focused in the greatest discovery of any age— 
The Electron Theory. Although recent and revolutionary, 
this hypothesis lias met with instant and eager acceptance on 
the part of the leading scientists throughout the world. In the 
bright light which it throws on the phenomena of the universe, 
much that was dark and undefined has become lucid and cohrr- 
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,. nr> vil sciences have become united by invisible links, and 
wr i i;i ve for I he first time in the history of the world a complete, 
harmonious system of natural philosophy, by which all facts 
of nature, however diverse, may be correlated and traced to a 
common origin. And the crowning postulate of this wonderful 
new system is identical with the most ancient theory of the 
universe which history records. In other words science in¬ 
forms us that all natural phenomena result from Vibration in 
a medium of a primitive nature, which appears to be nothing 
more nor less than Electricity . All forms of Force, from the 
attraction of the Sun for the Earth to the vital phenomena of 
the Human Organism, are fundamentally Electrical Vibrations 
The {( High-frequency Currents” are Electrical Vibrations 
artificially produced, which bear a certain relation to the cur¬ 
rents which traverse the nerves in the maintenance of life 
in the human body. Being Vibrations, rather than flowing 
strewns of Electrical particles, the High-frequency Currents 
pi nt tiate glass as icadily as a sound wave would traverse a 
plate of metal, and pass through the human organism without 
producing the slightest sensation. 

11 ie discovery and application of High-frequency Currents 
has resulted mainly from the work of two American Scientists, 
Tesla and Elihu Thomson. Tesla first recognized the won- 
derful therapeutic possibilities of High-frequency Currents and 
piophtsitvd that tliev would ultimately supersede the older 
■ > n based upon the therapeutic use of Drugs; clinical results 

iccoK i d during the past five years go far to confirm the accuracy 
01 t esla s prophecy. 

ti a R 1 eater part of the literature of High-frequency 

i a P fll tics ai-ciibes the development of these currents for the 
^ ^ ease <TArsom.al and Gudin , it is a fact of 
subject was developed independently by the 
r p LI \ on distinctly different lines. Whereas d 3 Arson- 

jl , ' V01 ' '\‘ ls ^ly with Low Potential Currents . while Gudin '-9 
fen V J0 ‘ ! e ^ ec * s were of Mona-polar character and there- 
ffn “ treatment of local conditions—the writer 

re a 0/1 ' et ^ c>in Pl°yed the Bipolar High-potential Cur- 
( da 7 and it is due to this fact that the System of Tech- 
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nic developed by him for the therapeutic application of 
Testa Currents possesses so much wider a field of usefulness 
and produces so many more distinct physiological effects than 
the methods developed by Gudin and d’Arsonval, For the past 
decade the writer lias been continuously engaged in a clinical 
and laboratory study of the various types of High-frequency 
Currents; hundreds of cases have been treated, and many im¬ 
portant facts recorded, which are given to the profession for 
the first time in the present volume. 

At the request of a number of his colleagues the present 
writer has not only gone into minute details in connection with 
the physical laws and methods of using the various apparatus 
herein described, but has compiled a concise Elementary Text¬ 
book containing the Essentials of the entire subject of Electro¬ 
therapeutics. This little book, which is a pocket-edition, 
should be carefully studied as a preliminary introduction to the 
present volume. 

In conclusion, the writer desires to acknowledge his indebt¬ 
edness for the help which he has obtained from the works of 
Freund t Belot , Guilhminot and Chisholm Williams. He also 
extends his hearty thanks for the collaboration and valuable 
assistance accorded him by Dr. II. G. Piffard, Professor Elihu 
Thomson f i)r. J. P. Sutherland and Professor Northrop. Valu¬ 
able clinical information has been received from a number of 
physicians, for which due acknowledgment will be made in 
the Treatise on the Therapeutic results of High-frequency 
Treatment, which the writer purposes to compile during the 
next two years, as a more or less necessary sequel or comple- 
nient to the present volume. 



2019 
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HIGI I-FREQUENCY CURRENTS 

CHAPTER I 

HISTORICAL AND INTRODUCTORY 

The gradual waning and ultimate extinction of the vital 
spark at the close of a long and healthy life must be regarded 
as a phenomenon quite as natural as that of birth, but we must 
admit that at the present day a great majority of the deaths are 
abnormal and premature, resulting from the adverse influences 
of disease and unhygienic environment . That- the race will 
ultimately reach a stage of advancement in which physical 
health will he the rule and death by disease a rare event, we 
have reason to hope and believe from the results of hygienic 
education and public sanitation which have been introduced 
during the past few decades and which have already greatly 
increased the average length of life. The study oi pathology 
and bacteriology has resulted in Antitoxic methods for the pre¬ 
vention of many formidable diseases. Surgery has become a 
science through the same means, while the advent ot Antitoxic 
serum marks the first strictly scientific use of a chemical sub¬ 
stance as a curative agent. Almost all the drugs of the Materia. 
Medica have been used in a more or less empirical manner. 
The study of the fundamental processes of cell action and v ital 
chemistry has resulted in a more rational selection and prepa¬ 
ration of food and has evolved the modern science of Dietetics. 
Finally, after exhausting all the resources of complex indirect 
methods of treatment, the medical profession have begun to 
study the therapeutic action of the fundamental forces oi natuic - 
Prior to the hist decade, physical therapeutic agents com¬ 
prising the X-Ray, Ultra Violet Ray, Light and Sound Waves, 
Mechanical Vibration, Scientific Nerve Massage and the various 
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torlll{ , oioetricity were used in a- desultory and unscientific 
manner, being absolutely ignored by a large majority of Hit: 
profession- It was the advent of the Roentgen Ray which 
formed the entering wedge for the introduction, of physical 
methods into therapeutics by bringing the physician into touch 
and familiarizing him with apparatus for the generation, of 
electricity of much higher potential than formerly used in elec- 
fro-t herapeutics. A physician using a static machine for X-Ray 
purposes would naturally desire to know the technic whereby 
the various currents obtainable from his apparatus could he 
applied to therapeutics. Similarly at the present time, the pur- 
chaser of a Ruhmkorff Coil for radiography naturally investi¬ 
gates the methods of d'Arsonral and Oudin, of which he can 
avail himself at a small expense by the addition of a ‘'Resona¬ 
tor” to his coil. The modern High-frequency apparatus of the 
Tesla-Tliomson type, as employed by the present writer, has 
been an important factor in the development of physical thera¬ 
peutics, although designed originally for radiographic use. 

Prior to Roentgen's discovery, the use of electricity as a thera¬ 
peutic agent, was confined to the employment of Farad ism 
and Galvanism by a very small percentage of the profession, 
tlw currents being as a rule seldom used except as adjuvants 
to some older and more conventional method of treatment. A 
tew enthusiastic specialists, however, carried on investigations in 
electro-physiology and pathology and laid the foundation of our 
modern scientific use of electricity for the treatment of disease. 

Hie Induction Coil, invented by Faraday in 1831, was greatly 

impioved as a therapeutic agent by Ihibois-Reymand, Triplier, 

mid Apoxtoli. Hie convenience of the Faradie battery, Its 

portability, and the wonder and mystery that surrounded it 

in of illiterate persons, led to its adoption by many 

quacks and irregular practitioners, whose extravagant and 

unwarranted claims resulted in the ostracism of electro-thura- 

1 uiv b> many of the more conservative members of the 
' profession. 

h/ofrr discovery tin 1790) of the response of a frog s muscle 
/; ■ ''-bica 1 stimulation, supplemented by Volta -s development 
oltaic Pile (in 1800), gave us the Galvanic Gurretit, 
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3 


which liit-H been scientifically developed Into a valuable tiirra- 
poiitie agent by liemak. Rockwell, Apostoli, and others h 

Its principal value lies in its power to dissolve cicatricial and 
redundant tissues and lo drive remedial agents directly into the 
body. Tin? Static Machine, which was originally employed for 
therapeutic purposes by Benjamin Franklin, had reached a very 
perfect stage of development, when Roentgen’s discovery was 
given to the world. In 1881 Dr. Wm. James Morton of New 
York publishrSd a report describing a new substitute for the 
Faradic Current, derived from the Static Machine by the use 
of Leyden Jars, in series with the patient. This “ Static Induced 
Current/* although in reality not of an oscillatory nature, was 
the prototype of our modern High-frequency Currents, and is 
of interest inasmuch as it marks the first use of condenser dis¬ 
charges in the treatment of disease. The discharge of the Leyden 
Jar or Condenser (invented in 1775 by Professor Musschen- 
broek) was studied in 1842 by Professor Henry of this country, 
who demonstrated its oscillatory nature. In 1847 Van Helm¬ 
holtz made a similar statement, which was definitely proven by 
the experiments of Doctor Feddersen of Denmark in 1850 by the 
use of the rotating mirror. The spark from the Jar was in this 
manner shown to consist of a series of oscillations, whose period 
was estimated at not less than one onq-inlllionth of a second. 
In 1886, Professor Heinrich Hertz published his epoch-making 
discovery of Electrical Waves, which was supplemented by the 
work of Sir Oliver Lodge in 1SS7. Hertz's “ Resonator” con¬ 
sisted of two polished metal spheres on the outer end of two 
metal rods, which terminated in small brass balls separated by 
a gap of fifteen millimeters. The rods were connected with 
the terminals of an induction coil, and the sparks between the 
small spheres were found to set up radiating Electrical Tl ares, 
capable of inducing sparks across a minute break in a brass wire 
circle suspended near the coil. The size of the circle and wire 
bad to be very carefully determined, as the waves caused no 
sparks unless the circle was u tuned” to respond to a vibration 
of the same frequency as that of the waves. This apparatus 
forms the bask of modern Wireless Telegraphy tis well as our 
apparatus for the production of High-frequency Currents. 




HlOB-FEBQUKXn- < I RUEN'Ts 


Tlie peculiar physiological properties* of alternating current* of 
High-frequency were noticed some years prior to the discovery 
of their remarkable physical peculiarities. In experimenting 
with the great SpoU&woode Coil, Ward, in 1879, found that when a 
frequency of 8,000 interruptions per second was attained, acci¬ 
dental shocks were much less severe than with a lower rate of 
interruption. Rowland, some years later found that High- 
frequency Currents obtained from the Leyden .Jar discharge 
could be passed through the body with little discomfort. While 
Joubert. in 1889, found that a nerve-muscle preparation from 
a frog's leg did not respond to a rapid oscillatory current, The 
development of High-frequency Currents from a physical stand¬ 
point has resulted mainly from the independent investigations 
of two American scientists— Prof. Elihu Thomson and Nicola 
Tesla . In a lecture before the Royal Society of Engineers in 
1S91, Tesla demonstrated his wonderful discoveries in High- 
frequency Currents by a series of brilliant experiments. This 
lecture has been published in book form and was for many years 
the only obtainable work on this subject. At the World’s Fair 


in 1S93, Prof. Elihu Thomson exhibited his giant High-frequency 
Coil which produced a flaming arc of over six feet In length, 
t'p to within a few years this was by far, the largest induction 
coil in the world. Despite its tremendous power, the current 
from this coil could be passed through the body with but little 
dmconifoj t. The therapeutic development of J ligh-frequeney 
(..mruim genej ated in accordance with the methods of Tesla 
and ? homson has been almost exclusively the work of the 
present writer and was begun in 1895. In 1893, Professor 
Arxmval of Paris published a report of his experiments with 

^ curre nts obtained from the apparatus of Hertz 

aiu ,><r ) tier Lodge. He had been engaged for some years in 
> k ymg the physiological effects of Sinusoidal Currents of high 

rmi .°r UqUUlCie ^ arK ^ kad noticed that the phenomenon of 
^ . txcitation decreased progressively as the frequency 

suceeJr UaSt i experiments are reviewed in detail in a 

1891 llst ‘d the apparatus of Hertz. 

ouimlv ■ current ol considerable strength and a fn- 

° l gh t iat their passage through the body was attended 


HtRTortK AL AND TNTROmTC'rORY 
with no sensation whatever. The 


i j ♦ mi " 1 ' 1 m " apparatus which he ern- 

|i]ciynl ,s illustrated dramatically in Fig . Thl . ^ 

Jars (A-A) are to the terminals of a powerful SHtie 

M.-u lune w Ruhmknrff foil; their outer coatings (B-B') are 

nccl i'il (O the ends of a coil of heavy copper wire (C-tT, The 

npmber of turns m tins coil depet,rl upon the sire and capacity 

of the Leyden Jars, in other words, the inductance of the coil 

must he attuned to the capacity of the Jars or CoatWs (See 

chapter on Physics.) This produces electrical resonance "be- 

, ween the Jars and the ('oil, so that, when a spark passes between 



will pass through the coil. By connecting a wire to the termi¬ 
nals (O-C') of the coil (which is called the “Solenoid of d 7 Arson- 
mV ) } these oscillations can be conducted to an external circuit. 
^ ^ u ‘ n tl».* latter is formed of two persons (D-D') holding be¬ 
tween them an incandescent bulb, L, the High-frequency Cur¬ 
rents formed by succeeding groups of electrical oscillations, will 
light the lamp to its full candle power. D’Arsonvctl states that 
lie has been aide to pass through his body currents of more than 
diree amperes. Prof, Elihu Thomson has passed through his 
body without injury a current four or five times this amount, 
h the frequency of the above currents had been fifty, or a hun- 
df'dj, instead of from five hundred thousand, to a million per 
second, fatal results would have been instantly produced, Hie 
* henries which have been advanced to account for the apparent 


(C) Jeff Behary 2019 


50 





















0 HlGH-KREtitTEW V CftIRKKNTB 

immunity of the animal body to powerful Currents of High- 
Km.iueney will lie fully discussed in the chapter on physiology- 
ir.hWTiiv! observed that painless Currents of Ifigh-Fn^m-ncy 
could be induced in the human body without actual electrical 

contact. In place of 
the Small Solenoid, 
he substituted a large 
spiral of heavy wire 
wound upon a cylin¬ 
drical wooden frame¬ 
work, forming a cage 
in which the patient 
stood or reclined. 
(See Fig. 2.) This 
apparatus is used in 
Therapeutics under 
the name of the 

“'Auto-conduction 

Cage of 'd’Ammval" 
Another method de¬ 
vised by d Arson vu l 
for the application of 
these currents is 
known as “ Auto-con¬ 
densation.” Tht' pa¬ 
tient is connected to 
one end of the Small 
Solenoid by a metal 
hand electrode, the 
other end of the sol¬ 


enoid being attached 
to a large sheet of 


reclines; a thicker? '* 1C C0Ut:l1 u P on w hich the patient 
interposed betweer^lh'^ !° Verod W3th heav y sheet rubber is 
regarded as ana^gous ^ ^ ! ' iUit ‘ nt - and m: bV be 

the inner and outer ™ mslda t Jn £ £$ ass °f a I^eyden .far, 
tively hv the metal nl \ arf represented respee- 

Ul pkte and the body of the patient. (See 
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Hlffi’ORit’AL A N'T I INfTROl>rcjTOHV 


Fit;. 3; — D Arsojival Auto-Condensal ion Couch. (Williams.) 

Fig. 3.) The currents obtained from the various forms of 
d'Arsonml Solenoid, while of High-Frequency and large amper¬ 
age, are of relatively low voltage, and their Therapeutic effects 
are general rather than local. The wonderfully brilliant Flee- 
trostatic effects obtained by Tesla with his alternating currents 
of High-Frequency and High Potential led d’Armnml and his 
colleagues to study them therapeutically. TesW* original High- 
frequency apparatus being too large and expensive, a miniature 
form of Ins outfit was employed, which was made by Ducretrt 


Fig. 1—Miniature Teel a Apparatus. (E. Ducretet 1 
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S HIGH—FH EQV EJtCT fTKRENTS 

of Pari? (See Fig. 4), A current from the Huhmhorff r^j 
connects! by the wires (i-i to the inner and outer ^aringH 
of a Li ‘Utif n Jar; in a discharging circuit, consisting of a 
roarse win 1 roil A-B in series with a short spark-gap if, 


"TT—T 
4frR^ 

fJWK Sfl*L 




uu 


Sfi -l- Muetd 

j>A- 5 ;T ri r 


-felWUMC— 

H) 


IIG. 5.—Diagram of ( hidm-D*Arson vul Hish-Frequenev \ Dmr: itm si™-, 
Intermediate Forms oTCumS ’ Showmg 

fl » Batteries in "Series.” 6, Induction Coil. c. Vibrator or i„ t -_ 

d, bpuk^p. Cf Condensers for Leyden Jars. j. D’ Arsonvd ** SolenmIr : 
g, Oudin -Resonator.” ft f -Vacuum Electrode. solenoid. 

the oscillations from the condenser induced in a fine wire sec- 
one ary coil (F), a High-frequency Current of High Potential, 

T hl the f0r “ of » flamin § •» between the insu- 
ate.1 terminals at (E). The two coils are concentric and are 

” “ a of oil ** insulation. Another tvpe of appa- 

tbU ■ * g ‘ A Tesh Coil can be list'd with 

contain ' i COIiS1S ! 1I1S ° f a ri ~ d ™ lld with very fine wire 
111 a gIass tube filI ed with oil; iSee Fig. 6), By 


=o 


I 1 l(i. 0.-—iSmall “ TmiU. n . n 

’ <>r ' i*«>ndary” Coil, for Um with Primary Solen¬ 

oid, (See Fig. 5.) 

,nside SI> ‘ al1 Solenoid, the latter is made 

the Mc<md a ry e or > 7”Z y Coil L? a ® gh tension Transformer, 
morfi t " C jtl being enclosed in a glass tube?. A 

l< a form of this device is known as ^ftArsonvat^ 
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historical and iN'r««mr<;ToHY <, 

I1igM™*m Coil,” <*»** 7), which h in reality a High. 

,n Tr?' r ‘' r ° f thC tv,.-.' air 1.“' 

„sol for mmilatmg purposes instead of oil. At thYpUent i i, ' 

,h,ee mm arc sHdn.n uml a. . Kurop™, Mists, «„* 

IIigl, -potential, H,gh-fr e «, U cn<-y Cummte being gancrally ,|, 
rived from what is known as “Qudm's Resonator”- (S ee 9) 


WSgf’'^ 




I 1 jo. 7.—D 1 Arsonval Bipolar High-tension CoiL ("Williams.) 

^his device consists of a large fiber cylinder or tube, having a 
number of turns of fine insulated wire wound on a spiral upon 
outer surface. The lower end of this wire is connected to 
the Small Solenoid of d’Ammval As a rule the latter is incor¬ 
porated in the resonator and consists of fifteen or twenty turns 
of course copper wire wound upon the lower part of the cylinder, 
in f ig, 9 , the upper end of the solenoid being continuous with 
die lower end of the Resonator Coil. (Sec Fig* 8 ). It is neei■>- 
' ;L >‘y that a certain inductive relation exist between (he solenoid 
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IfmH-FKfiQUEWY nTHKES-m 

they must be attuned, or in nmmanrr 


and Resonator Coils: 

This tuning is usually accomplished by ending out one* or more 
turns of the Solenoid by means of a movable contact. (Fig- 9). 

To flic upper end of the Resonator (oil is attached a wire 
which is connected to an insulated metallic electrode, which is 
+ used for applying the “Ef 


~\ 


,r 

v 


-d 


r+ 


jr 


cr 


<d 

CV 


d 


Ku:. 8.—>%■ of Solenoid and 
Resonator. (Freund.) 


fi uve/’ or High-frequency 
Brush Discharge to the body 
of t he patient. This discharge 
is essentially of a monopolar 
character and is therefore 
limited to the treatment of 
local conditions. To obtain 
an actual High-frequency , 
High-potential Current for 
general as well as local ef¬ 
fects, it is necessary to employ 
a generator of the Testa- 
Thomson type. , In Europe, 
however, these effects are 
usually obtained from a Bi¬ 
polar Resonator, two forms of 
which are shown d^grammat¬ 
ically in Figs. 10 and II. 
Resonators and Solenoids re- 
quin 1 a large Ruhwkorff Coil 
for their successful operation. 
The current from Static Ma¬ 
chines was regarded as of too 
small amperage for high- 
howe ver, Dr. //. G. Piffard of 


frequency purposes. In 1900 ? _ _ ^ _ 

olnl a S11,aI1 apparatus of the Tesla type for 

though U H | gh4rec l ucnc y effects from a Static Machine. AI- 

quantitv Tl! < f UlHnt h*om this apparatus was of small 

it n 1 ^ Pobnitial and frequency were very high, making 

Sl,,t ’ C ,W thc of d»,a.; cs nf the *i,u 

** "Hyp,,„ tetic Transfer,,,,, and is quite 
y ^ with tho Static Machine in 'his 
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(Williams.) 


10.—Bipolar Resonator of 
O’Fanil. 


Fig. 11.—Rochefort's Bipolar 

Resonator. (Guiileminot.) 
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r> HIG H—FitECJt' ENCT CURRENTS 

minUY (Set? Fig. 12). Piffard also demonstrated the possi- 
bilitv of obtaining efficient d'Arsonml Currents from powerful 
Sutic machines of the modern American type, and devised 
Several instruments for the generation of these Currents. 

The study of High-frequency Currents of the Tesfo-Tk&m- 
Mm t yp V in relation to therapeutics, was undertaken by the 
author in 1896. During the first few years of his work, he 
believed himself to be t he pioneer in this particular field of inves¬ 
tigation, and when he finally learned of the work of d’Arsonval, 


Fig. 12. Piffard’s “ Hyperstat% Transformer.” 

for the Mi nt ^ dcv doped a complete system of technic 

t aPPllC f ti0n ° f E1 « ctri ^ Oscillations : had deter- 
different fa * U ° VallIe aud Peculiarity of action of currents of 
sa ,v thnlT?, C ' ,eS ’ amt ha<l '<*"**■ at the Boston Dispen- 

'V« undoubtedly V^first^ Hi ih"' ******* CoggeOaU, what 

Despite ..: ' r . High-frequency Clinic” in America. 

satisfactorily dor - ■' t ^ home-made apparatus, the writer 
Migh-freqm'ncv Cvlm! T ^ ^ Undouhtcd therapeutic value of 
tions, much of til , "I * **** vari ^>* <* diseased condi- 
Diinic. L Wt>1 v done at the above-mentioned 
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mSTOKfCAT, AND I^ftODUCTOfty jg 

A nwk» article by 7Vtf«, publUhed fa ,«*, Rav „ , h ‘. 

'7' hrSt " l<,a " f tie “*“™ “"d therapeutic ^oSbili fa, 

° T ntS - ** re P° rted «* observation- 

of the stimulating and vifalfafag action of the* Current, fa 

“7 « several of fas assistants, and upon hie own organ™ 

A1 hough disclaiming any belief in the therapeutic value of the 

o der forms of electricity the,, in use (Farad™, Galvanism 

etc.) u. profe^ed himself as fully convinced of the important’ 

part that his High-frequency Currents of High Potential were 

destined to play In the Healing Art of the future. These facts 

were not considered at the time, as of more than passing interest 

but were brought back to the writer’s memory a few years later 

... a lecture on the X-Ray at the Massachusetts Institute of 

technology, in which the methods for the generation of Hfah- 

Irequency Currents were explained, and demonstrated bv a 

small coil of the Thomson type excited by the discharge of 

a battery of Leyden Jars charged by a Ruhmkorff Coil. There 

was af I his time practically no literature on the subject, except 

a report of Tesla’s lecture before the Royal Society of Electrical 

Engineers, in 1891. A 

Through the courtesy of Dr. J. B Sutherland, at that time 
Professor of Anatomy at Boston University School of Medicine, 
I.U’ writer was given the use of his private laboratory for the 
j'iiipoe of carrying out investigations concerning Roentgen's 
A ]'' discovered 1 X-Rays. His first work was done with a 
small three-inch spark coil, laboriously wound by hand, and a 
Hiuail Crookes tube obtained from Queen & Co. A few weeks’ 

<xpeikiice demonstrated the inadequacy of this apparatus for 
X. Hay work, and. the construction of an eight-inch coil was 
lindc'r way when the above lecture was given at the Institute of 
E thnology. 1 his was the real beginning of the writer’s inves¬ 
tigations of High-frequency Currents, and his first “Tesla Coil” 

'■ completed simultaneously with his eight-inch Ruhmkorff. 

' 11 l JI 'huary batteries were used as a source of energy he found 

hi at the X-Rays from the latter coil were superior to those 
•'blamed from the Tesla " and the latter was temporarily dis¬ 
carded for X-ltav work. 

About this time the writer made the acquaintance of ,1/r. 
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H rOH-l-'HEQl r ESCY f TIER ENTS 

-f m fi / v mmide and witnessed at hi* laboratory in Jamaica Plain, 
a demonstration of X-Rays of such powe r as to mider the 
hones of the trunk as clearly visible as those of the? hand. With¬ 
out. doubt, Mr. Ki nr/tide was the first investigator to produce 
rays of such high power, but. Ins methods were so expensive and 
complicated as to greatly restrict the field of their application. 
A tremendous amperage was obtained from a large bank of 
storage cells, the current being interrupted by a heavy Platinum 
Break of Mr. Kinraide* s invention, A Ruhmkorff coil, rated at 
about eight inches, was thus operated, the secondary terminals 
being connected with a condenser immersed in kerosene. This 
in turn was provided with a discharge circuit, consisting of a 
Teda-Thommn Coil (immersed in oil), in series with a spark- 
gap. From the secondary of the High-frequency Coil, Mr. 
Kinraide derived the currents which he employed to excite his 
Crookes tube. Some months later he invented his well-known 
“ Kinraide Coil/ which superseded his original apparatus. At 
the suggestion of Mr. Kinraide the writer modified his own outfit, 
and adapted it for use on the 104 volt, 60 cycle, alternating! 
Electric Light Cunent, obtaining results far beyond his expec¬ 
tations. The only unsatisfactory feature of this apparatus was 
the spark-gap, which consisted of two electric light carbons 
mounted on an insulated support, and separated by a short air 
space. An air blast spark-gap, as suggested by Prof. Eliku 
Thomson increased the steadiness and efficiency of the dis- 
c largo, but greatly complicated the apparatus. At this period, 

! h ” r'L uT ratUS ComfJariy - of Norton, brought out their 
Knot H‘gh-f requ ency and X-Ray Apparatus,” which was 
piovided with a simple rotary spark-gap, consisting of a large 
metal disk, revolving m front of a brass ball. This device we 
Micve, was the invention of Ur. E. Cate of the W, Company, 
llu Milter s rotary gap. employed in the -‘Hercules" Coil is an 
— i^d^fre^d form of ^ de £ 

Uni. which is described in an ensuing chapter, was the first 
American High-frequency apparatus placed on the market and 
m v,.u- nas the only successful coil of this kind in use for 
X-Ray work. With the addition of the Knelt spark-ga, Z 
writer s apparatus proved very satisfactory, J, W J 
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firmly employed by him almost daily in X-Ray and the 


md therapeutic 
y several rheu- 


to experiments which proved that it was the electricity } and not 
the X-Ray, which allayed the pain, thus demonstrating the cor¬ 
rectness of Tesla's theory. 

From that time to the present, the writer lias studied to per¬ 
fect apparatus for the efficient production of Therapeutic High- 
frequency Currents, the generation of X-Rays being regarded as 
of secondary importance. From the first, the writer adminis¬ 
tered the treatment by connecting the patient to the terminal 
of his Teste Coil by means of a metal hand-electrode, the opposite 
pole being connected with the various devices for causing the 
discharge to play upon the affected area of the patient’s body. 
A few accidents, in which the electrode was carried too near the 
body (causing a painful spark), led to the employment of a tube 
of glass between the patient and the active electrode. It was 
but a step to substitute for the glass-covered metal electrode, a 
Getssler Vacuum Tube, in which the current passes through the 
body via the glass walls of the tube and the rarefied gas which 
it contains, This led to the invention of the Vociuurt Electrode, 
a device now universally employed, but which was first devised 
by the writer in 1897. 

In 1898 the writer devised his well-known “Air Gap Con¬ 
denser Terminals/’ shown in Fig, Id, which illustrates the first 
form of the writer’s High-frequency Apparatus that was intro¬ 
duced to the Medical Profession. By the use of these termi¬ 
nals, in connection with the writer’s Bipolar, High-frequency, 
High-potential Apparatus, a number of entirely new ami dis¬ 
tinct effects were obtained. In this way. the therapeutic action 
of Faradie, Pulsatory and Sinusoidal Currents of Low frequency 
was added to the general and local effects of the High-frequency 
Tesla Currents. Ultimately a number of distinct methods, 01 

Modalities,” were evolved, and in 1903, at the request of a 
number of physicians who were using the writers apparatus, 
he published his results in the form of a small treatise entitled 
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“V System of Technique for the Therapeutic L se of High- 
frequency Currents/' A chart giving a graphic outline of each 
0 f the methods described, was incorporated in the above treatise. 
(See Fig, 14.) About this time the writer designed his Portable 
Apparatus and his large ''Grand Model” High-frequency Appa¬ 
ratus, styled by its manufacturers the “Hercules Coil” During 
the past year a simplified, less elaborate form of this apparatus 
has been placed on the market, being known as the “Ajax Coil” 
This apparatus has met with the approval of a large number of 



Fn,. 13. 1 lie Author’s Air-gap Condenser Terminals;. 

physicians, and is in general use in various parts of the country, 
the writer's latest apparatus is known as the “Hercules Uni- 
urt*al t inasmuch as it combines in a single apparatus, the 
. ot lesla } d Arsonval and Oudin, and is provided with a 
large Rukmkorff Coil for heavy X-Ray work. 

t :V 1U1 ^-Ray was first employed therapeutically, in the 
. a m cnt ot cutaneous diseases, the writer made a comparative 

\^ y °l t K '' Static Ma chine, Rukmkorff Coil, and his own Testa 
n' llIU * ^° unt * r ^ at the X-Rays obtained from the latter 
f r ," ([saiI > advantages therapeutically over those generated 
numVv*' K 1 inac ^^ ties - Bincc that time he has devised a 
bv th ‘ l t 7^ ^ 0S ^ af,!Uin Electrodes for combined treatment 

“:,.u " ^High-frequency Currents and X-Rays, as well as 

(omnl u l | 10 ! <:,t . RayBl arul other types of radiant energy, A 
f f. script ion of the nature and use of these devices, as 
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M-olI as the details of a number of types of High-frequency 
machines of different design and manufacture, will be given in 
the ensiling chapters* 


n s . 




Ffg. 7 
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CHAPTER IT 


electrons and vibration 

All our conceptions of the external world arc derived through 
impression* conveyed by the nerves corresponding to our five 
senses. These impressions are the result of vibratory f orces 
which impinge upon the nerve ends. Difference in sensation 
results from the varying rate of the vibrations and from the 
character of the medium through which the vibrant waves 
travel. For example— Sound is the result of mechanicaliv 
ex cited waves transmitted through the air or some solid or liquid 
substance; at about 40,000 vibrations per second sound waves 
become inaudible, as our auditory keyboard has a limited number 
of notes. 

^ e explain all natural phenomena by means of two funda¬ 
mental conceptions called Matter and Force. Matter , we define 
as that which occupies space or takes up room . Force or Energy 
produces a change in the form, nature or position of 
matter.' AAc assume that all forms of matter are composed of 
collections of extremely fine particles called Molecules. A mole- 

CU .. M the maUe ^ portion of matter that, can exist alone . Under 
nun conditions these molecules, or infinitesimal particles 
*.■ j. U co n °* touch each other, but are separated by rela- 
^ ^ JiULS ‘ 1S due to the fact that molecules 

mol [‘fni 111 HUllt property of mutual repulsion, that is, each 

itself as poffiibk- 0 tU ° t , hcr m °! eeules far awa > r from 

ever mnr, .1 ^ U muiua l re pulsion of molecules is, how- 

eule no^PQ 01 7^ neutralized by the attraction which each molt- 
ttctsTH. : 0tw iu its Vicinity. These par- 

through dc fimT r 11 It U( ^ (r &t iest ^ ut are constantly swinging 
motion whirl °’ >lts; ir jS tilis inherent tendency to orbital 
other apl l ^ the wtoato* to apparently push each 

is 
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Kmrn, ... #v be divided into Mechanical or Volar force nldrl, 
P roduc, ' s ch *“S l ' s 1,1 »™*» or matter; and Molecular tnree 
wMeh ac,s thp of a mass Heat is a form of moled 

„lar force which., when applied to a body, causes its molecules 
to swing through gradually increasing orbits, increasing the 
distance between each molecule and its immediate neighbors 
This causes the man of matter to enlarge, and consequently we 
m' * hat a hoi{ y ‘ ‘ expands ’’ when heated . When molecules an ■ 
relatively close together, their mutual attraction is very stron* 
and the mass of matter would appear to us as being very hard 
and firm. Such a mass is called a solid body. Suppose a solid 
body were to be heated: the distance between the molecules 
would increase and their mutual attraction would gradually 
diminish; after a time a point is reached where this mutual 
attraction and repulsion just balance each other, and as a result, 
we have a form of matter in which the particles are so loosely 
held together that the slightest force is sufficient to break them 
apart . Matter in this condition is called a liquid. Application 
ot heat to a liquid causes a still further increase in the distances 
bt tw een these molecules with a corresponding decrease in mutual 
attraction. At a certain point the mutual attraction is less than 
the repulsion and we have then a form of matter called a gas . 
in which the particles tend to diverge indefinitely: consequently 
the volume of a gas is limited only by the size of tin' vessel in 
Nhich it is contained, The above-mentioned property of gases 
i> of great importance, as it has made possible the discovery of 
die minute entities of which, not only molecules, but their com¬ 
ponent atoms are constructed. These particles may be regarded 
as units of force as well as units of matter. From the latter 
standpoint they are calk'd Corpuscles ; from the former. Electrons. 

ihe electron is, therefore, the structural unit of all phenomena. 

It k a minute charge of Negative Electricity, self-centered and 
ukegral. [here is no good reason for supposing that an afaso- 
bui% solid, material body underlies and supports this negative 
1 bajge. In a free state, electrons repel each other, vet they are 
capable of forming alliances, uniting into groups consisting of 
hniji 800 to 200,000, each electron of which swings or vibrates 
diRiugh a definite orbit so that a miniature solar system 


is 
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formed. the electrons representing the planets, and being field 
in equilibrium by the attraction of a hypothetical central sun. 
These wonderful minute systems constitute the atoms of the 
various chemical elements, the number of electrons in a given 
group determining its physical and chemical properties and its 
atomic weight. Thus the Hydrogen atom consists of about 
800 electrons and has an atomic weight of 1. Uranium has 
over 200.000 and an atomic weight of 2139. Between these 
extremes lie the seventy odd groups of electrons which constitute 
the chemical elements. 

In each atom the mutually repellent electrons are held in a 
state of harmonious orbital motion by a centralizing atmosphere 
of Positive Electricity in which they are apparently suspended 
at equilibrium. In the solar system the planets are similarly 
held by the sphere of solar attraction. Imagine this sphere of 
attraction to still exist after the removal of the sun and we have 
a crude idea of the nature of the Positive Electricity which hold® 
the Electrons together in the atom. A simple yet very instruc¬ 
tive experiment will demonstrate the universal law of harmoni- 
otis association, whereby the electrons are formed into atoms. 

everal dozen fine steel needles are magnetized from a powerful 
o retro-magnet, so that all the points have a like positive polarity. 
Each needle is thrust vertically through a small disk of cork and 
> aced m a large, shallow basin of water. The needles are held 
- upHght position by their floats and the mm m rep itm 

"‘rt 'T* a 7 « thepointeatove 

circle around tlTT 1 * CaUSeS the neodles to form a 

time around the made nm of the dish. Now dowJv lexvrr 

POk ‘ ° f a ‘magnet -m 

the dish, the neemes .rirslow^VTtow^l "" °* 

of beautiful 1 <* - ° ° 3 ^ DUmh<T of needle s, a variety 

mn il geometrical figures will be formed. The exact 

detrni^ only * **** ***** bv 

^ ith M>me of these figures the addition of a needle will cause 
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» dissolution of lhe regular arrangement, while the withdrawn! 
of one will weaken but not destroy the integrity. Other figures 
respond in an exactly opposite manner. 

Now, these symmetrical groups arc analogous to the atoms of 
the chemical elements, the experiment showing that* stable 
arrangements of the boats recur at regular mathematical inter¬ 
vals. just as the atomic weights of the elements indicate the 
existence of a Periodic Law governing their formation. This 
Periodic Law was formulated by Mendelejeff some twenty years 
ago and laid the foundation of modern chemistry. Arranging 
the elements in an ascending scale, we have some seventy differ¬ 
ent forms of substance beginning with Hydrogen, with an atomic 
weight of 1, and ending with I ranium with an atomic weight of 
2:39. The Uranium atom contains about 200,000 electrons and 
is the heaviest and most complex atom known to science. So 
ponderous is it, indeed, that sooner or later it breaks down 
spontaneously, forming an atom of Radium (which is less 
heavy and less stable than Uranium) and one or more simple 
atoms of the light gas helium. Uranium evidently marks the 
limit of electronic combination. 

“Uranium, Thorium and Radium mark the end, not the 
beginning of a course of development. They signalize, we can 
dimly see, the point where the evolutionary design, so far pur¬ 
sued with success, ceases to be practicable. As the outcome of 
its execution we have the whole series of the chemical elements 
variously constructed of a primal stuff. And that primal stuff 
consisted, we are driven to believe, in a crowd of ‘electrons, 
almost infinite in number, incoherent in arrangement, bound¬ 
lessly diffusive in space.' 1 How were these ‘electrons com¬ 
bined together to form an atom? It was not possible without 
the application of some force. It involved the doing of work. 
Electrons are, no doubt, adapted for agglomeration, yet they 
will not agglomerate unless under compulsion. Just muth 
energy as a substance gives out in going to pieces was assmedly 
expended in putting it together. “A gram oi radium, according 
to Pressor Rutherford's indisputable statement, contains a 
store of power sufficient to raise 500 tons a mile high. An 
engine of 1,000 horse power would be kept working ,or ^ 1J1 ' e 
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li out's to produce this small quantity of the heaviest of known 
metals. Whence did this power come? How and why was it 
directed in this particular channel?” Here we are met hr the 
impenetrable secret of creative agency. 

The sketch (Kg. 15) is intended to give a graphic representa¬ 
tion of the break down of a Uranium atom. Some of the freed 
electrons have already re-formed into Helium atoms ; the ma- 



© V- ■.. 


n 
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Fw * 15 -& * eaufctic Di ^ ratn SHp^ng -Spontaneous Degeneration of Atoms 

do * n i,,to ,he Badi "“ Arora <»“).«* 
U -Radium Atom (fit), breaking down into a Simpler Atom fUO t r ■ t, 

ssss&fSra^s SifcSftS 

5! iS'Ru^ l '" , "“ 5; ’• X - Ra -' a; *' ii& Rays; 

(Redrawn and Revised from a Sketch by Doctor Batten, in the “Archives 

of the Roentgen liny,”) * rcm ^ es 

jonty of the remaining electrons ultimately unite to form a 
atom which would appear much larger than the 
rlelmm atoms but slightly smaller than the original Uranium 
atom. Heat rays (4), Ultra violet-light rays (2), X-Rays , n 
and streams of free electrons ("Cathode Ravs,” 5) are differ¬ 
ed varieties of radiant, energy given off in the breaking-down 
process. 
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Almost all that we know concerning the electron has been 
learned through the study of the phenomena of Radium and of 
the electric discharge in Crookes' Vacuum tub's r‘ X-Ray 

tub’s-'’) 

We have seen how electrons unite to form the different kinds 
of matter* Let us now consider them as sources of force. We 
dial! find that the different manifestations of energy are the 
result of vibrations or perturbations of electrons acting indi¬ 
vidually or in collected units. The most subtle and most elusive 
type of force is that which we call Radiant Energy, and consists 
of transverse waves propagated in the ether by the orbital or 
axial rotation of individual electrons, either free or in the atom. 
Phenomena involving sudden or periodic interference in the 
motion of electrons through solids, liquids or gases, also give 
rise to waves of radiant energy. The crack of a whip causes 
a single pulse or radiating wave in the air which impinges on the 
ear drum as a sudden, sharp noise; the alternate to-and-fr© vibra¬ 
tion of a piano string, on the other hand, sends out a series of 
gradually diminishing waves which blend to form a musical 
note, of a pitch or frequency equal to that of the vibrating string. 
Single electrons moving at a high velocity, when suddenly 
stopped by some solid body, send out isolated "pulses* in the 
ether; when these pulses follow each other with great rapidity , 
X-Rays are generated. It is the extremely short wave length oi 
these impulses which enables them to penetrate solids which an 
opaque to slower vibrations. X-Rays may be likened to a 
succession of *' whip-cracks in ether, while light waves are hkt 
musical sounds in that they result from the sustained vibration 
of electrons swinging in their definitely determined orbits. The 
bright lines of the spectrum are single pitches or tone®, thin 
wave length and frequency lacing determined by the iatt o 
rotation of the electrons in the different chemical atom--', 
relation Itetween the various forms of radiant energy i> indhatif 
in tin following table, which was arranged by Doctor Batten o 
London * 

♦•‘Archives” 1AU4, p. 173; Dr. Geo B. Batten: “The Revelations 
tUditim," 
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Riito of travel through the ether: 

300,000 kilometers I second. 

188,000 miles f 
;t = mW millimeter, 

MM ~ millimeter = inch. 

CM—centimeter, 

M = meter *= 39^ inches, 

K M = kilometer= 1 r 0fXt meter? — 1,093 yards. 


Complete 

Vibration? 


Per Second, 


4,503,599,627,370.496 

1,125,899,906,842,624 , 

789,(J00,000,000,090 / 

562,949,953.421,312 1 
451,000,000,000,000 

281,474,976,710,656 

70,368,744,177,664 


17,000,000,000 


Uf- Wave- 
taves Lengths 


•Observations 


49 


48 


0.1 u 


Approximate 

Probable position of X-Rays 
(Roentgen) 

l ltra - violet photographed in 

vacuo 


i 

I hoto limit of solar spectrum 
(Co mu) 

OMji Visual limit at violet end of spec- 
I ... trum 1 

UJiSft Green light 

0 7Q l VL tmm limit at Fed eiid ° f a P e *- 

l/Lt photographic limit (Ab- 

uey) 

4/1 r; ^ s of s °hir spectrum low¬ 

est , measured directly (1 .angley j 

■ 4, ' < H £22 “** <*»«'■* bv boto. 

^ .°w*wved. non 

{ P-irtU occupied by probable 

) CftS 1 ""”' ^^'(B&ndJot)! 

S MM 
l.r CM 

2.0 CM Electric oscillations i ri ^.n 
3 5 CM s; P here ^ (Righi) 11 
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25 


Cnmpkjtr 

Vibration* 

Of- 
t av?? 

WilVP- 

Lt*nBt hs- 


27 



26 

25 

446 CM 

10,000,000 

24 

IS M 

8,388,608 

23 

22 

2! 

20 

19 

30 St 

262,144 

15 

17 

16 

IS 

14 

13 

12 

11 

10 

LI KM 

512 

9 

S 

585 KM 

157 

7 

1,910 KM 


Obsenrat ion*. 


Fleetric oscillations in Herts! reso¬ 
nator, 711 I'M diameter 

Electric oscillation 3 from 1-pint 
I^eyden jar, 

Electric oscillations from flvirin- 
bnllet photographs (Boys) 


Electric oscillations, Leyden bat¬ 
ten,’ circuit (Feddersen) 


Electric oscillations in very large 
battery circuit (Lodge; 

Electric oscillations from conden¬ 
ser I microfarad capacity 


6 


Once per second 


Pendulum beating 
Seconds 

Once in 4,7 seconds 


o 

4 

3 

*2 

1 




300,000 
KM 
186,000 
i miles 


865,000 Electric osclliat ions 
miles sun 



from storm in 


In this connection, the following hypothetical experiment is 
extremely instructive, as illustrating the relationship of vibra¬ 
tion to radiant phenomena. It is <quoted from a most remarkable 
little book entitled “Dynamic Thought/’ by William Walker 
Atkinson. 

' To give one an idea of the differences produced by different 
rates of vibration, let us imagine a mass of iron, shaped like a 
great ‘top/ capable of being impelled to ‘spin* at a constantly 




























;ing rate of speed, by some mighty will. At first it in 
9 a d<wv'lv spinning top, manifesting nothing but slow 


motion, to our senses. 

■ * Now, imagine our top spinning at a rate' doubling each s. -r■* . f ]. 
The first second the top spins at the rate of two revolutions p fr 
second. We notice no change, except that we can see the 
movement. The next second the revolutions are doubled to 
four per second. Then, doubling each second, we have, respec¬ 
tively, revolutions of eight per second, then sixteen, and then in 
the fifth second, thirty-two per second. Then we begin to notice 
a change. 

"When the revolutions reach thirty-two per second the fric¬ 
tion of the moving top on the air causes it to give forth a very 
low, deep bass note of Sound. This note is like a low, deep 
‘ hum/ and is the lowest possible of perception by the human 
hearing, although it is possible that some of the lower forms of 
life may be conscious of still lower vibrations. 

“The sixth second the revolutions reach sixtv-four, and the 
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top begins to emit heat-i*&ys, increasing each second. Then a 
little later a dull, dim glow may be noticed. Then, as the 
seconds fly, the dull glow manifests a deep dark-red color, such 
as one notices in the iron of the blacksmith's shop, soon after it 
begins to ‘glow.’ Then, on and on, as the seconds fly, the deep 
red grows lighter and brighter, gradually changing into orange, 
then into yellow, then into green, then into blue, then into 
indigo, then into violet, and then into the color of "white heat.' 
Then this white heat' changes into a still more dazzling white, 
and then a white impossible to describe appears, so bright, 
clear and brilliant that the eye cannot bear the sight. Then 
suddenly, the intense brightness is succeeded by absolute dark- 
ness, and the moving top cannot be seen by the eye—and yet it 
moves on. The highest recorded chemical rays of light are 
estimated to equal a rate of vibration of 1 ,X75,000 ,000,000,000 
per second. The vibration of the lowest shade of red light is 
estimated at 450,000 ,000,000,000, and the highest of violet at 
750, 000,000,000,000 per second, so we may imagine what the 
highest line on the spectrum is like. 

“IS till vibrating, our fop, which has become now a mass of 
vaporized iron, rapidly tends toward still more ethereal forms. 
If has passed out from the region of light-waves, into another 
U nknown Region 1 of vibrations, in which region, however, 
exist the vibrations known to us as the "X-Rays,’ etc. It is 
throwing off great, quantities of elec irons. If we were to use a 
fluorescent screen we would be able to observe the phenomena 
of the Roentgen Rays, and similar manifestations of radiant 
energy. 

"On and on vibrates the top of what we once called Iron- 
cold iron, warm iron, hot iron, melted iron, gaseous iron, ethereal- 
ized iron, ii you like. What it is like now, the imagination of 
man cannot conceive, ill the revolutions continue, doubling 
< aeh second. What is being produced? The imagination 
cannot conceive of what this stale of Substance, now being 
reached, is like. By a scientific form of poetry we might think 
( it as melting into Energy--pure Energy, if there were such a 
thing. Long since it has been resolved into its original particles 
- its electrons, and perhaps into the "stuff* from which these 
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particles arc made. Hut we must let the curtain drop— the 
wildest fancy cannot follow the cianco of substance any further''' 
Many of the most advanced thinkers agree that the electron 
hypothesis confirms the assertion that Life and Intelmgencf 
not only manifest through, but actually constitute all phenomena 
of the universe. They believe that not only in conscious man 
do we find the Intelligent Life Principle, not merely in the lower 
plants, but in the wondrous snow crystals, the particles of the 
oldest rocks, the molecules and atoms of the so-called “elements " 
and even in the primitive world-forming unit—the fCi ectrox— 
we discover the fundamental qualities of Living Mind. Thi . 
principle is exemplified in the electron by its Self-centered 
. mty, its "likes' and "dislikes,'' its inherent power of vibratory 
motion and electrical reaction, and in its ability to ally itself 
for offense or defense with other similar units, and in their com 

obtainable only from Peseta! >1^ nr ■ V the ^tor were 
Wd solely through the ™ 

supposed it impossible to create in n i i , il * e ' Thc T 

elements an organic compound. such ^° rat0 y from inorganic 

just as some present day scientists belicvethat an' ' 

bamer exists between the hitrh. U *** ^passable 
lowest form of cell vveen tie highest chemical crystal and the 

mm cyanate, and proved that q' syntha * of ure » from aramon- 
laboratorv Ill tfe chcnuca '**??*«'** *» «V»fa» in the 

world by apparently “creating" from J ■ , “* y startIc thff 
form of so-called cell life \k<>adv P> ^ bstanees * low 

have come dfng" u^ t Z tt 
they have shown that when tins Zp $3E2taS£ 
the agency of the more subtle for,,* of cleftridty ^ 

Similarly i, will lx- but a question of time and experiment ere 
-ash electrical nature of normal viral activity will l“, 
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Initifd. Refinement of apparatus will enable the physician to 
general e and apply to the diseased organism electrical forces of 
I he exact voltage, wave form and frequency required to restore 
to the normal the organs and functions deranged by the disease 
in question. 

Electro-therapeutics, which has not even been considered 
worthy of a place in the curricula of a number of prominent 
medical colleges, will then become the most important subject 
in a medical education. 
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CHAPTER III 


KLW'TR0-PHY8IC?S, FROM THE STANDPOINT OP TlfR KLKCTROv 

THEORY 

From a consideration of the previous chapter it will be readily 
understood that the advent of the “Electron Theory/' while 
greatly broadening and amplifying our knowledge of the nature 
and causes of natural phenomena, nevertheless makes it neces¬ 
sary for a thorough revision of the laws and definitions which 
have been generally taught and accepted up to the present time. 
For example, we have been taught that electricity flows from 
the positive to the negative pole of a circuit, and that the electric¬ 
ity in a Positively charged body exists in a condition of increased 
pressure or concentration, the reverse being true in the case of a 
Negatively charged body. Physics lias taught us that Electric- 
Ity is an indefinable, elastic “something,” equally diffused 
noughout all matter: and that by removing a portion of the 
Jectricity contained m a given body, and adding it. to another 
body, a Positive charge would be communicated to the latter- 
Ilnle the first mass would be left in a Negative condition A 

n“ I 3 / W T a " al ° S r 60 a chamber filled with 
rarefy air. These statements have been'^y 
a ” correct, and have been of no little assistance i t’l l ' vUl ld 
of electro-physics, but our recently a*T knowl 1 
[f ®f electricity has demonstrated the ineorr Sne 7 

f above ^"mente, as well as of many other cxnCtf^T ° 
theories promulgated i„ the various books „r, n ^ and 
electricity, which have been pubhsh^w/hhi / £* 

of , the <w " ry and dabora - 
U ron Theory, is not generally realised a f tho 

science' /ha/b^nthe gators . and of pun , 

1 lds bcea lhe iter's experience that the member 

so ^ 
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of the medical profession, including even a majority of the 
electro-fcherapeut ic specialists, are almost entirely ignorant of 
the great practical significance, and the wide vista of poemMitks 
which have been opened to us by the. discovery of tin- ‘Electron 
Theory.” In writing this book, the author has had occasion 
to consult a vast amount of literature relative to Electro-Thera¬ 
peutic; and has been impressed with the confusion and ambi¬ 
guity resulting from the attempt to employ the terms and defini¬ 
tions of " Nineteenth. Century Electro-physics; 7 in conjunction 
with the revised statements of facts deduced from the “Electron 
Hypothesis/' Within the ensuing year many standard works 
on physics and chemistry will doubtless be revised and rewritten 
jn the light of our recently acquired knowledge, but as no such 
textbooks are available at the present time, the writer has 
deemed it advisable to incorporate in the present volume the 
main facts of the electron hypothesis; and the elementary 
principles of electro-physics, as viewed from this modern stand¬ 
point. 

The first part of this task has been completed in the preceding 
chapter. The general nature of physical phenomena has been 
considered and the evolutionary process whereby electrons arc 
united into groups of different sizes and arrangements—forming 
the atoms of the chemical elements—has been explained in 
detail. In order to understand the abstruse laws and principles 
exemplified in the production and application of High-frequency 
Currents, it is absolutely essential that the student obtain a 
clear comprehension of the fundamental processes which form 
the basis of all electrical phenomena, and to this end a brief 
summary of the simpler facts of electro-physics in the light of 
recent discovery, will now he given. 

Electrical phenomena, result, primarily, from the Motion of 
Electrons, either in a free state, or united into groups, called 
Atoms. Every atom of every molecule is so constituted that it 
may be made to give up, or take in one or more Electrons. 
Atoms of Monad Elements, if basic, or metallic, readily give up 
< } Single Electron, the remainder constituting a Positive Ioik 
fly ad or Triad atoms give out— respectively, two, and three 
electrons, when they become Ions. Acid -forming Elements do 
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mi( really give lip electrons, but each atom attaches to itself , in 
electron and in this manner becomes a Negative Ion. Chemical 
action results from —or consists in- the union between negative 
and positive Ions to form Neutral Molecules, called Safa. 

An Ekdron is a Unit charge oj Negative Electricity. Neutral 
atoms consist of one or more thousands of electrons, held iri equi, 
librium in a sphere of positive electricity. There is no such 
thing as a if positive electron”; that is, an isolated unit of posh 
tivc electricity, capable of existing in a free condition, as in the 
case of the negative electron. Positive charges, therefore, are 
found only in association with atoms, and the Unit of Positive 
Electricity is an Atom which has temporarily parted with one of 
its component electrons; it is, in other words, a Positive Ion 

The various forms of electrical phenomena may be classed 
under the following heads: 

(1) Magnetism.—W hich results-from the unequal distribution 

of electrons in a mass of iron or steel. 



(2) “Static” Epfects.-Ot conditions of electrical “charge," 
uch resuh from the addition, or withdrawal of electrons from 


(jases at extremely low pressures; these con 
f breams of Free Electrons, moving \ vith 









WLHcrrno-HHvaics 

sw' "1*** fro "> the "Catlwde" <or „«»(.!■»» ,.i , 

•Anode" (or positive electrode) of a hiehlv “ trodl ' J '" 

Mb which is called a “Cnmke* Tube” iv “sf'' **"“ 
Kloctrons” just, mentioned are called "Cathode ft,,,,-.'” ' Can " ° f 

Magnef ism * 

Magnetism, while usually treated as an electrical phenomenon 
has remained a puzzle to physicists up to the present time 
The electron theory, which has done so much to dispel the con¬ 
tusion in the minds of students regarding the fundamental nature 
of elect! icity, has been of groat assistance in explaining the 
phenomena of magnetism, and elec tree-magnetic induction. In 
a bar of pure iron, or soft steel, magnetism may be temporarily 



H 


16 . — Magnetism Induced in 


induced by the passage of a current of electricity through a 
spir al coil of wire surrounding it. As has been stated, an electric 
current involves the passage of electrons through the circuit bom 
the Negative to the Positive pole. In the wire {B, log. Hi) 
streams of electrons are flowing around and around the soft iron 
bar (B), in a gradually ascending spiral path fas indicated b> the 
arrow). Each electron may be regarded as a Moving Magnd^ 
attracting electrons in the bar (B), which consequently move 


through a spiral path, in the superficial layers of tlu non, cui 
responding to the number of turns in the coil C#0* &tieam 
of electrons rushing around this path, being unable to tscapt 

* Wince this chapter was written discoveries have Uccn , iiV 

' Imi the above theory of magnetism is not entirely ®° r,v< ■ . ■ .• ,] lv 

cepUst.!, thereCtm.', merely as sin analogy or aid u> t lif coni} 
jjnK-n^-h ol[induct ion. ’ Ai inoa. 
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HKJH-FKKQl'EXf \ <'CFiRF.NT,* 
concentrate ill the upper end i.\ , which in ij,„ 


;i4 

from the bar, concentrate III in >*|'|". ■ ' vwf " l11 ' III tnw 
s the negative jtole of n temymtiry or ehclm-ma<jnt>! 
li l I P] from which 0 Inrnnfj number rtf t__ 

lieen withdrawn, would form 


way becomes m*. - ■ -— * - — "■■■jim. 

l’he lower end (P ) , from which a large number of electrons h av ,. 

, would form the corresponding Positive Pole . 
Now, supposing the current, which is causing the concentration 
of Electrons in the upper end of the Bar, be suddenly interrupted, 
the particles in the Iron Bar w ill endeavor to restore equilibrium 
and will therefore return to their original positions by the same 
spiral path which they followed in the course of their upward 
movement. As every moving electron is a minute magnet these 
particles in the iron will attract the electron? in the coil of wire 
causing them to move around the spiral in a direction opposite 
to that which they traveled in the form of an electric current 
in the first stage of the experiment. In this way a second 
current would lx? set up, or “ Induced,” provided the electrons 
were free to move in the wire coil; for example, if the two ends 
of the coil were joined, forming a closed circuit, a temporarv 
current of electricity would flow through this circuit simul¬ 
taneously with the return of the electrons in the bar to their 
original position. If a bar of hard steel be substituted for the 
sott iron m the above experiment, the electrons null not return 
after the interruption of the electric current, but will remain 
ytrwf, concentrated along spiral lines at the negative pole of the 

maeneti^nmni T “ TT W&> ’ i,,timatd - v associated with the 

giietic properties of electrons. When a moving electron is 

suddenly stopped it acts on tl.e ether as a stone acts upon the 
surface of a pool of water in which it is dropped, causing “ IraJ, ” 
Inch i adiate in all directions. These weaves ™-i , ", 

by the sudden stoppage of a succession of * c tro ns P ™ ^ 
moving in a highly exhausted bulb, are of errcO / f ', 
duration and of very “High-frequency"; thev are offTf l , 
wc know sis the “X-Rays,” of Roentgen. ' ’ fact > what 

Electrons, moving or swinging in regularly defined orbits 

produce waves in the ether whose frequency _ _ _ , ' 

number of electronic rotations in a unit of time ’It’ ° 
electrons in the sodium atom, which move around their orbi^ 
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M UhOOO ,000,000*000 times per second, give off (when in an in¬ 
candescent- state, as in the flame of a Bunsen Burner) “Ehctro- 
}[at!net & Radiations 1 ' or Warns in the Ether of exactly the saite- 
frequency, and a wave length of .65 micron.* Such rays would 
■ilinear to us as orange-yellow Light, and would, in reality cor¬ 
respond to the “Delta” (“D”) or “Sodium Line” of the Solar 

spectrum, . 

' Qti ie r varieties of electronic vibration or rotation give rise to 

otluT f drm s of Ether Waves; these vary in length and frequency, 




FlG 17 —Diagram Indicating Wave Length and Frequency of Known Forms 

of Radiant Energy. 

„ Hertz Waves, b. Heat Waves, c,.Light Waves, d, LTtra Violet Rays. 

e, Roentgen (X-) Rays. 

from the short, rapid “X-Rays” (before mentioned), to the 
ponderous waves produced by storms in the sun (- ee 

Chapter II). s 

The above, briefly stated, constitutes the “Electro-mag _ • 
Theory of bight,” first formulated and mathematically■ yenutu 
by Clerk Maxwell, in 1865—years before the “Electron Thto 
was dreamed of! In the light of our present knowledge, n e . 

classify practically all natural phenomena as, either ys . 
ments of electrons themselves, or, as the mute of theu 
in tlie form of leaves in the ether; that is, as a 

* The above figures are only roughly approximate. 
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CHAPTER TV 


ELEHTRO-fhtsics (coni in utd) 


Te Mature and Generation of Alter noting Currents 

Imagine a circular tube of metal filled with air or some elastic 
fluid, and provided at one point of its circuit with a rotarv 
pump, whereby a circulatory motion can be conveyed or im¬ 
parted to the fluid in the pipe. See Fig. 18.) If this pump be 
set in motion, fluid will be drawn from point (A ) and forced 
toward point (B), the result being a diminished pressure or 
partial vaeuum at (A) } and increased pressure at (B), which 
being transmitted causes a flow of the fluid in the direction of 



tiporary current throu-h 
W > if the piston be 



















chmucoHy operated back and forth at rcmW intm , 

,ipnaal or alternating motion is communicate to -V o' a 
the tube, the motion being graphicaUv represented bv ^ 
diagram tbig. 20). Starting with the pfeton^t ,j', ^ it * 



forced in, the fluid moves faster and raster, the most rapid 
motion toeing at the middle of the stroke, the sneed :r fl:w 
gradually subsiding as the piston comes to rest at (S')* With¬ 
drawal of the piston causes a similar flow in the opposite direc¬ 
tion. which is represented in the figure by the curve bdoic the 
horizontal line the latter, called the " A^'issc." is mathemati¬ 
cally divided to indicate time units, such as seconds or minutes; 
the vertical line, called the "Ordinate;’ marks the rate of speed 



■ : the moving e* himn «t fluidV In eWtrieiry this rr,- r :. u is 
commonly used to indicate graphically the nature of currents, 
t’rs- »u> . cf the »nlinate k-ing usually made in terms oi 

V [■ in units of Ax etri'-al pn^sure. \ or Electro- 


























li$ 

motive force). 


] [ [t i IT-FKEQt KXCY tTRHKNTK 

J( is Hit' “voltagethat forces the eWtricity 
through the wire or other material which forms its circuit and 
creates an electrical current-. The electricity or moving stream of 
electrical particles, which is forced through the circuit by the 
milage, is measured in terms of the electrical unit of intensity 
calk'd the ** Ampere. 7 ' 

When water is forced through the pipe (See Fig, 19), it m eeu 
with resistance due to the friction of the walls through which it 
flows. This resistance depends mainly upon the size and nature 
of the pipe; similarly, a wire through which a stream of electricity 
flows offers resistance to its path, and the resistance is propor¬ 
tional to the size and length of the wire, provided the latter i< 
composed of the same material throughout. 

Different substances offer different degrees of resistance to the 
passage of electricity per unit of length and thickness The 
conductivity of bodies is therefore learned by comparing their 
respective resistances. The unit of resistance is called the 
Ohm ■ and « represented by a column of mercury one millimetor 

mhtTf T a “ d ““ meter l0ng ‘ A P ressul ' e of one Volt mam- 
tan,. d between the extremities of a wire of one Ohm resistance 

Zo *ZT' ,WS T V ° f a Curra,t 0f one through 

bet,™ khe f™ , r to ' tial (i ' Volta S e ”> i« maintained 
txnuon the two ends of an electric circuit hv in * 

which ru. 11 cuit oy { lj Batteries, 

, 11 ■ 4 c ' ener Sy stored up in the chemicals of the 

ee ! into active or Kinetic Electrical Energy ( 0 \ k v r , 

winch transform the Mechanic! force into (u em ivd 
of electrical energy. Under the head of ■■<■ amo " lir 

included («) dynamos and magneto machh^-hM 
through Electro-magnetic induclim and 

" m ‘ Jl tlu> electricity is generated either bv f r ; +■ * a<: ^ 1JJ1LVl m 

static Induction. > fnctio n or by Electro- 

hen the poles of a battery are connected by a eondn^H 
Ulu ’ 51 cimtin wais, unidirectional current of elcctrieitv «-*n fl m *! 

** ° llg a * tlLtr cllou,ioal action goes on inside the cell i .° W 
current would he similar to the continuous flow of fluid ? 
the pipe in Fig. 18. The size or quantity of 1 he st^of" 
owing tfarougli the wire (expressed in “ Amperedepends 
U I"’ n 1 ie difference in electrical pressure or potential between 
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t^ ltlve and >H'galivc terminals of the batterv and upon tht . 
*uttance of the circuit. This is an example of ‘Ohm's Law ’’ 
jvhich staler that the quantity or ampera^ ,C . of a current. 


- ' » w). oi a current.^ 

equal to tile voltage • £’ . divided by the resistant ft . expre^d 
| Ohms. Thus when two of the three properties of an electrical 
known, we can readily find the third, the formula in 

* j. i.’ll 1 1 i'H f d-fc 1 1 ,-fc. ■. 


m 

circuit are 
:u'h case being as follows: 



E E=RxC 
C. 


The simplest Generator consists of a coil of insulated wire 
wound upon a soft iron core and revolving between the poles of 
a U-shaped or horseshoe magnet. (Sec Fig. 22.) The tempo¬ 
rary magnetism induced in the iron core produces radiating 
lines of force corresponding to a stress or strain in the surrounding 
ether, which, when suddenly released, produces, or induces, a 
momentary current in the coil of wire. In the course of its 


evolutions between the poles of tin 1 magnet, the transient 
electrical impulses flow through the coil alternately in opposite 
directions, forming an Alternating Current as represented by the 
curve (Fig. 20 . 

The alternating current thus formed is conducted to any 

desired external circuit by means of two insulated rings, revolving 

in contact with stationary metallic brushes. All dynamos or 

*■ 

magnetos depend upon the above principle but in the Direct- 
Current Dynamos, a device called a Commutator is employed, 
which sends all the electrical impulses out in the same direction. 
In order to obtain a clearer idea of the phenomena of electro¬ 
magnetic induction, it may be well to briefly review the theory 
of the ordinary Ruhmkorff Induction Coil. By introducing a 
}permanent magnet into a coil, the ends of which are conne cted 
t" a delicate galvanometer, a momentary impulse of elec tikit\ 
is induced, which is indicated by the fluctuation of the needle oi 
the meter, and, when the magnet is withdrawn, a second impulse 
is indicated, opposite in direction to the first, (Bee l ig- 21.) 
The magnet may be allowed to remain in the coil indefinitelv 
without any evidence of current. It is evidently the introduc¬ 
tion and withdrawal of the magnet which induces the current in 



|Q HIGH-FA mVMNGtt CFHRENTf* 

the coil. 111 other words, it is not merrly the presence of lin os 
of magnetic force, hut the art of their formation or destruction 
which produces the inductive effect in the coil of wire. By 
successively introducing and withdrawing the magnet from the 
coil, an alternating current would be generated, the countcr- 


Fig. 21,— Magnetic-elect ric Induction. (Williams.) 

part of the movement of the water in the tube (Fig. 19) when 
the piston is in operation. A more efficient manner of producing 
an alternating current is to rotate the cod of wire so as to present 
the extremities alternately to the poles of a horseshoe magnet 
as described above (Fig. 21 ). The number of impulses or <, W 
twns in a unit of time is called the frequency of an alternating 
current and depends, in the above generator, on the rapiditv 
w. h which the coil revolves. An impulse in each direZn is 
" U. a .jy* and is represented thus U). i n tcchriical 

parlance we indicate the frequency of a 
curren in terms of Cycles per second or 
Mlernohom per minute. This is an accepted 
custom, allematums being always associated 

. ' "‘"T"' and '»** with seconds (thus 
a 60-cyclc current” is understood to mean 

„ , ~ ™ of «Sxty cycles per second; “ 

<Sr?,,i„ P S t 0 e ’o r t ° ,he „ same current as one of 

ii at mg Current. _ * alternations meaning 7,200 altern 

o cycles or alternations in a unit of time. When a cm2 w 
tie -'wl . 1S . l ™° hcd thu eurr ®nts manifest new and unique proper 

rnrts -n 2 th<!m nmlte| Iy from low-frequency cur l 
k >t- peculiar properties are manifested both physically 


Fi <- 
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W ter bring the basks of their therapeutic 
«*• High-froqumy Currents were first studied from u phv,i,,l 
standpoint by A note Tesla umi Professor EUku Tkamsm (see 

Chapter I). Both 7a*i and d’Arsonva! first produced these 
currente by employing alternating generators operated at a 
high rate of speed and provided with a large number of revolving 
coils and an equally large number of field magnets. Electro- 
magnets were employed instead of permanent ones on account 
of their very much greater power and convenience. Tesla, in 
this manner, with an alternator having300 pole pieces, revolving 
a, 000 times per minute, obtained currents of 10,000 alternations 
per second (technically a current of “5,000 cycles”). He found 
that the peculiar properties which become manifest at this 
frequency, were strikingly emphasized and augmented by raising 
the current to a very high potential or voltage by means of a 
“step-up” transformer. In speaking of a High-frequency Cur¬ 
rent in the ensuing pages it will be therefore understood that we 
refer to an Alternating Current of Very High-potential and Very 
Higk-frequwcy (generated usually by the methods of Tesla and 
Thomson). High-frequency Currents of low potential will be 
referred to as iC d’Armnval Currents” while the unipolar high- 
frequency high-potential flux, obtained from an “Oudin apparatus” 
connected to a “d’Arwnvai Solenoid,” will be denominated as a 
“Resonator Discharge.” The currents employed to-day in 
High-frequency Therapeutics are of much greater frequencies 
than those obtained from alternating generators and are pro¬ 
duced in quite a different manner. The great number of alterna¬ 
tions is obtained by the disruptive discharge of a condenser. A 
“condenser” (Leyden Jar) is a device which has the property of 
absorbing or storing up electricity' and giving it out suddenly in 
the form of an electric discharge, when the difference in potential 
between the positive and negative plates is sufficient to over¬ 
come the resistance of the external circuit. Professor tiawlmul 
of Johns Hopkins University first employed the condenser dis¬ 
charge for the production of High-frequency' Currents in 1KS9. 

1 wo years later Tenia described his apparatus in which condenser 
currents were employed to obtain very high-frequency effects. 
Hm- practical and economic generation of true High-lrequeucy, 
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High-Iiotrutial Currents was made passible a few mmn! ls | Mf>f 
!iv (lie invention of Professor Elihn Thmnmn. In '7V,,y. v 
original coil the step-up transformer, from which the final fj L: y 
potential Currents were obtained, was very complicated, anri 
consisted of two concentric coils formed of many layers of gutta 
percha insulated wire wound over a central soft iron core, the 
whole being insulated with the greatest care, and hermeticaDv 
sealed in a vessel of boiled-out oil, all air having been exhausted 
by an air pump. Professor Thomson substituted for this 
cumbrous device, a transformer without, iron core, the other 
stresses or lines of force being formed directly by the inductive 
action of the low-potential High-frequency Currents passing 
through the primary coil. The latter consisted of a single layer 
of coarse cotton-covered wire wound on a fiber tube slipped 
inside of a larger tube upon which was wound a la-ver of much 
finer wire, in which the High-potential. High-frequency Current 
was induced. A simple bath of kerosene oil was found by 
Pressor Thomson to be fully as satisfactory as the exhausted 
boiled-out oil of Teda. The final step in the simplification of 
High-frequency Apparatus was made by the present writer in 
; JI, who SO modified the size and position of the two coils as 

nae ffin 't heIrbem |Redded in a solid insulating medium of 
paraffin and roam. Hundreds of coils made from the writer's 

“r/, n "T thr 7? 10Ut t,le W0rid - «*> «■ is almost as 

m™, hi a bath o^ S d ° Wn aS “ the « 

in 1 th»° tder ,* 0 um lerstand the action of condensers 

“ lhc pmductian of High-frequency Currents if 7lr 
necessary to study in detail the contraction of’,,. , J 
Jar, the nature of its discharge and h r. V 

; ll0d f y ^bantc. Whether*the latter is 
trical oscillations of high frequency or a simnlnt i- ^ 
impulse, depends upon the resistance of the 
loninaJ tow,a.„ the plates of the condenser or l, yden 

\ If V re * Istailce considerable, the electricity will L Z 
to flow when equilibrium is esfcal dished, On the other h^nd V n * 

rM1S ’7“ -all, the flow of electricity will 

luuti.i point, but will act as if the stream of electrons possessed 
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properties and acquired mm***, thereby cW< • 
£ Sgain in thc direction, m in 



Fin, 23; -Leyden Jar, or Condenser, 

n T Inner Coating. 6, Outer Coating, c, Glass Jar. d, Brass Ball Terminal 
e, Discharging wire. /. i( Spark-gap,” 

past the neutral point, and repeating the operation until the 
electrons gradually come to rest. This operation is analogous k> 
the movement of water in a U tube (Bee Tig. 24). Imagine the 
riglit hand column depressed, thereby raising the opposite 



Ft; 24 , a, Water at llest in ** T ” Tube. 

\\ Liter Oscillating TWnre Coming to Rest. ( . *- - ... .* 

Joined by Capillary Tube (d) which Prevents Oscillatioi > 

column; when released the water flows back by gravity, hut i<> 
momentum carries il past its original position, and it oscillate > 
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11 flffltf—FREQtfBKCY CURRENTS 

ha(‘k and forth, the height reached by each movement being 
Ioss t ,] mn t hc ]receding one, until the water gradually corner t 0 
Imagine now that the two arms of the U tube be con¬ 
nected by a fine capillary tube, opposing great resistance to the 
flow of water; in the latter case when the water is depressed 
and suddenly released, the resistance of the capillary tube 
opposes the sudden flow of water and prevents its acquiring 
momentum, and it consequently slowly returns to the neutral 
level without any oscillatory movement. In an analogous 
manner the discharge of a condenser is oscillatory so long as the 
resistance of the external circuit is low, while with high resistance 

it becomes a single unidirectional 
flow, as above stated. Analogy is 
at fault, however, in one respect; 
according to the example of the 
water in the tube, the oscillations 
will be prolonged to the greatest 
extent when the walls of the tube 
possess the least possible resistance, 
that is, when the tube has the great¬ 
est size. In studying a condenser 
circuit, however, we have to deal 
with a neu- form of resistance called 
Inductance, Inductance acts onlv 
upon alternating currents. This inductance results from the flow 
of the alternating current through a coil; the current reacts 
upon itself in the convolutions of the coil, and this reaction is 
called Inductance. With a given coil having a certain number 
of convolutions wound upon a tube of certain diameter and of 
given size of wire, there is a certain frequency of alternations to 
which, instead of opposing resistance, the coil will actually in¬ 
crease the duration of the oscillations for each discharge The 
frequency of the oscillations of a condenser discharge depends 
upon its size, technically spoken of as its “capacity”; that is 
the amount of electricity which the condenser is capable of 
storing up at a given voltage or pressure. A definite mathematic 
cal relationship exists between the capacity of a condenser and 
i he inductance of t he circuit through which it discharges, and 


hio. '2fy .—Plale Condenser with 
Inductance Coil and Discharg¬ 
ing Circuit. 
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10 obfcain High-frequency Currents under the nw 
favorable circumstances, there must be experimentally deter 
muW an attunement giving this particular relationship. 

To understand this action let us consider the well-known 
phenomenon of acoustics, A tuning fork when struck emits 
sound warn of a certain pitch or frequency, which rapidly diminish 
in amplitude and soon cease entirely. An organ pipe 0 f a 
different pitch held to the vibrating fork, has little or no effect 
upon the sound. If, however, the pipe be attuned to the exact 
pitch or frequency of the fork, the sound waves are greatly 
increased in volume and duration. This is called the phenome¬ 
non of resonance, and the action of the organ pipe on the vibra¬ 
tions of the tuning fork is exactly analogous to that of the 
inductance coii on the discharge of a condenser. When the 
inductance and capacity of a circuit are exactly balanced or 
attuned one to the other we have a condition of u electrical 
resonance, and the coil which re-enforces the oscillations is called 
the Solenoid of dfArsonval. (See Chapter I.) 
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PHYSICAL FACTORS IWOI.VKD IN THE GENERATION OF HIGH¬ 
ER EQUENCT Ct J R H ENTS 

Despite the complex and diversified character of the externa! 
world, and the countless number of totally different thing* of 
which it is composed, we find by analysis and comparison that, 
fundamentally, Nature’s processes are definite, simple and along 
parallel lines. The apparently abstruse principles underlying 
the most complex phenomena are often exemplified in the simple 
occurrences of everyday life. Newton pondered for years on the 
mystery of Gravitation, but it was the simple fall of an apple 
that finally led him to formulate its laws. This is an illustration 
of the “comparative method of study ” or “study by analogy,” 
which has been the main factor in the scientific progress of the 
past century. Until this method was applied to the study of 
electricity, it was extremely difficult for the student to compre¬ 
hend the relation and true meaning of the terms “potential/' 

‘ intensity” and “resistance,” and their corresponding units— 
the Volt, Ampere and Ohm. At the present time we explain 
these terms by the study of a stream of water flowing from an 
elevated reservoir through a pipe connected to a small water- 
motor. The speed ol this motor is proportional to that of the 
water which flows through it, and depends on the decree of 
elevation of the reservoir. The higher the reservoir the greater 
the pressure of the water in the pipe and consequently the 
greater the speed at which the stream moves. Water flowing 
tinm a height of a hundred feet has a "pressure/’ or “head ” of 
one hundred feet, which would determine the velocity or force of 
the stream. The water encounters " resistance ” due to the 
i notion of the walls of the pipe and the inertia of the revolving 
wheel in the motor. A certain force or head of water flowing 
through a pipe having a given friction or resistance, would 

40 
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the laws exemplified in the stream of water are practically the 
same as those which govern the flow of a continuous current of 
electricity from a source of supply—such as a dynamo—-through 



Resistance / ohm. 

1' ^ vT' 


Siht^prfnespijnit 


ifaU, 




Work done / Joule,,rate At which 

/'tf i 



Fro, 26. — Diagram Showing Analogy Between Falling Water and a Current 

of Electricity, (Williams.) 

a length of wire to an electric motor. The amount of electricity, 
that is, the number of ‘‘ Amperes/’ which flow through the 
motor in a given time are determined by the pressure or voltage 
ol the current, and the Resistance, or “Ohms” of the wire and 
motor. A similar comparison has been given in a preceding 
chapter, but is reviewed here, for the purposes of impressing the 
student with the value of the method of teaching by "Analogy 
or Comparison. (Fig. 26.) The water motor, pipe and reser¬ 
voir, in the above example, constitute a Ci Hydraulic Analogue:’ 
iu which the water represents the electricity. Tile work done 
hj the electric motor varies with the pressure and resistance 





































F ‘" 21 ' H “' e '' D ’ An »“'^ Hydraulic Analngue. 

‘I'f'rrf t Mlme ’ wllicli h <* been used by Profess r, 

!*■ Ehhu , Th ™*>», other prominent lectu^" T\ 

f“ U * d t0 **PW“ action of ThempnMe Hi* J, 

Amn ^ ^ L. Ovinyton. in a etaptrr ■ ,£? 

* 1 " < " < ’- v torrents” in Nevnnmger’s “Manual of Electro-Thorn,,,,! 


4S HIGH-FREQUENCY rURHFrNTK 

obvious advantage of this method of study lies in the famih ar 
commonplace character of the Analogue* 

The various phenomena which take place in an apparah 
generating High-frequency Currents are well exemplified h ** 
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GENERATION OF H[OH-FRF.<HJKN< V CCBBENT8 ,,, 

tics.’ - In the diagram (Fig. 27) Plate I represent, „ ,i> , 
circuit side by side with its hydraulic counterpart while'm’f 
r. .hows a Testa circuit with its analogue. Similar letter, 

represent corresponding parts in the circuits and thrir 


^ rG * 27 .— Vhne II. Tesla-Thonuson Circuit and Hydraulic Analogue 


analogues. Let us first consider the d’Arsonval method: i a : is a 
Huhmkorff Induction Coil, excited by a current from the battery 
if) interrupted by the ** Break” (/ ) which induces in the Second¬ 
ary coil an alternating current of high potential, which charges 
the L-i/i/f'nJe us (d-d), through the wires which are bridged 
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_ (1 ttlGH-FREQt'EXCY Ct'ItJlENTH 

bv the Sliding im which form the tcn.iiiml* of the spa,- . 

* (r 'j_ xhr outer coatings of the Leyden Jars are connect., j 

bv tlie wires {e-e) to the Solenoid (5); two wires (/-/,, connect 
the extremities of the Solenoid respectively to the patient :f> h 
and the metal plate of the “CondenserCouch (C). A current 
Hows from the Ruhmkorff Coil into the jars {d-d ), which are 
thereby charged equally but with opposite polarity; when the 
pressure in the jars, or rather, when the difference in potential 
between the jars, reaches a, certain point, the resistance of the 
air-gap (G) is broken down, and the condensers discharge in the 
form of a Spark. As we know, this spark does not represent a 
single impulse, but a series of impulses, or oscillations, which 
diminish successively until the original resistance of the air-gap 
is established, and the sparks cease to pass. We may assume 
that by this time a second induced impulse wall flow from 
coil (a) into the jars, and inasmuch as the Ruhmkorff current 
is of an alternating type, the jars will be charged in a direc¬ 
tion opposite to that which gave rise to the preceding set of 
oscillations; the spark-gap will then be broken down, and a 
second set of oscillations will occur. These oscillations neces¬ 
sarily traverse the solenoid US), and are transmitted or com¬ 
municated to the external circuit represented by the patient 
and the plate of the Condenser Couch. To understand exactly 
how these effects arc produced, let us consider their counterparts 
in the hydraulic analogue. 1 he alternating impulses correspond¬ 
ing to those induced in the Ruhmkorff Coil to) arc represented by 
the alternate reciprocal motions of the piston rods which move 
up ami down in the cylinders (//—//') causing motion or currents 
of the fluid in the two chambers which are separated by 

the elastic diaphragm (G’). This diaphragm has the peculiar 
characteristic of “ selRrepa irf' or of re-forming after bursting, and 
may be conceived of as being composed of a thick sticky sub- 
stauce such as the viscid composition, or solution of rubber 
which is used in filling the so-called “ Puncture proof ' pneumatic 
tires. In the "candy pulls" of our childhood days, we rnav 
recall the breathless interest with which we watched the progress 
of the boiling molasses in the exciting moments preceding its 
removal from the fire; the viscid surface of the hot mixturewas 
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GENERATION OF HIGH-FREQUENCY CURRENTS VI 

n vtilsed by frequent Volcanic eruptions in miniature; bulging 
..^c'-shaped protuberances would form, gradually increasing in 
. until they became almost hemispherical,, finally bursting at 
[ ]v . top, discharging a puff of delicious steam, and collapsing. 


p ( . Bunding and Reform at. ion of Elastic Skin on Roiling Molasses. 

nnlv to re-form again and repeat the eruptive process. The dia¬ 
phragm (0 f ) in the Analogue, bulges out as the pressure of the 
fluid increases, into a balloon-shaped form as shown in Fig. 28, 
, mt j flatly bursts, after which it is drawn into the aperture 
again by the cohesion of its own particles, and re-forms itself in 
the same way, as the viscid bubbles on the boiling molasses. 
The chambers of fluid (e r -c”), arc prolonged into tubes which are 
joined at their extremities (e'-e"), by the spiral tube (S'). 

The current from the induction coil (A), is prevented from 
flowing through the solenoid (S), by the insulation of the walls 
of the glass jars (d-d). Insulating plates, such as glass aw 
rubber, while resisting the passage of a continuous current of 


B 


A' 


B' 


c a 


Fig, 


VUIJ.MJ1 --. 

electricity, readily transmit Alternating of .! / 

guency Electrical “ Oscillations; " or "V drutmnr _■ ■■ 

other to understand this phenomenon, let us consider I ie no 
metal pipes A- B in Fig. 29; these pipers are. exactly ?nnilai excep^ 
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, ll<: „-r-nE«m5N>-v rt-HHi vrs 1 

B * divided into two cju.il compartment, by the elastic 
,. / . ,n (A f ) represents a length of copper win-. ■ ff t 

Sms the "same wire interrupted or divided into two part, 
lu the glass plate (<7). A current of air, such as that used in 
t 4 pneumatic tubes in department stores would flow readily 
through an open tube, as (A), but would be absolutely stopped 
in attempting to flow through (B) t by the diaphragm (C). 
Sipspose we speak into one end of (A), the voice will be readily 
heard at the opposite end; the tube (B) would conduct the voice 
in a similar manner, the elastic diaphragm (C) transmitting the 
vibrations or sound ware*, although preventing the actual passage 
a} air between the two compartments of the tube (B), In a 
similar manner, a continuous current of electricity, which is. 
analogous to the stream of air in the pneumatic tube, while 
readily passing through the wire (/T) is stopped in (B r ) by the 
insulating glass plate (C'); while an alternating current of high 
frequency, which is analogous to a series of sound wares , readilv 
flows through the entire length of ( B r ); there is no actual 
passage of “ Electrons ” between the two halves of (B') } but the 
'‘electrical oscillations” are transmitted by the vibrations of the 
glass plate (C J, just as the sound waves in (/?) set- up vibrations 
in the diaphragm (C) which, in its turn, produces similar sound 
waves in the second half of the tube (B). 

If the student will learn to conceive of the High-frequency 
Currents as V ibrati&m rather than as actual streams of electrons, 
be , wi11 reatln y comprehend many of their peculiar and appar¬ 
ently paradoxical phenomena. In the analogue, Fig. 27, the 
rubber diaphragms (rf'-rf") represent the glass walls of the 
Jars (d-d). Imagine the piston in the left-hand cylinder 
U ) o >0 gradually pushed down by means of the lever (L) 
which causes a corresponding upward movement of the piston in 
he ^-hand cylinder ft'); the fluid in the left-hand eompart- 
n.ent ,c ) wfll be combed, causing a bulging of the diaphragm 
m ‘ h< ' y eet'oriofthe Solenoid or spiral tube (S>), and also 
distending the friable diaphragm (G') into the form of a snheriral 
tag, projecting into the right-hand compartment (<f)- as (ho 
pressure of the fluid in the latter compartment is decreased hy 
Upward movement of the piston US), the corresponds- 




th< ■ 
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OKXT5RATIOX OF HK1H-FREQU ENc:y CntRFVTH 

■ diaphragm id 1 '), will be distended in an upward dirertion 
■ iwn in the figure. As the difference in pressure incrvsiMi? 

ilging diaphragm (& ), reaches a point at which it suddenly 

■ ;,vs or breaks down, and as it does not immediately re-form 
utporary channel of communication is establishe d between 
compartments C'-C". and the water rushes through m the 
dion of the arrow—its motion being increases! by the pres- 

, T of the distended diaphragms (d'-d”) f in their return to a 
■jtral position. By the time this point has been cached, 
,uT<ver, the water flowing through (O') from left to right, 
acquires momentum, which causes it to jmiss the point of cquilil*- 
: lui. thereby distending the diaphragms (<f-eT) in a din h inn 
podb- to that which they occupied in the first instance. The 
■Yirtion of the water against the sides of the compartments pre¬ 
vents or retards its flow to some extent, so that the diaphragms 
id! -(f) are distended to a lesser degree than in the first instance. 
See dotted lines.) The water again conn , to n-d, is again 
impelled in its original direction by the action of the elastic 
diaphragms —again passes the neutral jKjint. and in this way 
oscillates back and forth like a swinging pendulum and finally 
comes to rest. At this point the diaphragm [G'i re-establish-* 
itself in the form of an elastic membrane separating the two 
compartments, and when the lever \L) erases the pbton to 
again act on the fluid, it again distends into a bag, mpt and 
inaugurates a second set of gradually diminishing o eillati tr.. 
the fluid. By means of the elastic diaphragms d'-d ). these 
oscillations are eonimtiiucaied to the fltiid in th*. spir >i x , 
which, by its added momentum, tends to protong or increase 
duration of each set of oscillations, although towering >r * d 
their jTerpiency t or rale oj nbratvm. Two tubes b / A 11 
attached at either end of the spiral (S') are united by a chamber 
divided into two compartments by an el^tic dmphragm 

{K'). Oscillations of the fluid in the spiral (S') ^ 

responding movements in the compartment* C t 
phragin K r ) vibrating m unison with them. The frequency, or 
number of oscillations of the fluid in a minute or second, depends 
upon the amount of water displaced or moved from one compart- 
iilent to the other, before the plastic diaphragm O') bursts or is 
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HJGH-FRKQT^ENCV cuhrrNW 

, „ P t«ivJ In- ll.o unequal pressure traasmitted to the flub! by th* 
movine pistons. The number of oscillations in oacli group-, - A> 
the number following each breakdown of the diaphragm, 
depends on the size and length of the oscillatory cireuil, or> in 
of her words, upon the amount of friction which the water meets 
with, in the circuit formed by (c'-c") at id (S'). Li' the spiral -S'i 
is formed of a number of feet of small pipe, the friction which it 
offers to the water will retard the velocity of the latter and 
prevent its acquiring momentum ; in consequence of which the 

r—- current, or flow, will cease 

as soon as the diaphragms 
(tf-tF) have returned to 
their normal, flat condition- 
in other words, there win 
lu: but a single, unidirec¬ 
tional flow, or surge of the 
water for every rupture of 
the diaphragm ((?'). In 
V~* / studying the production of 
the High-frequency Current 
m the d’Arsonval Apparatus 
D (Fig. 27), we may compare 

llG - 30 ~ Sir °. liv, y bodge's Hydraulic ^ Je Electricity sent out from 

A, A Annular Trough Filled irith Fluid * * lm * Uetl0n Coil {a) to the 
Menl W ? Xed at c - ly movement of the water 

End B C,? 11 t1iiched T0 the produced by the strokes of 

increases in thr* c o i ’ 1 ^ ^ ever ^ : ^ K ‘ pressure 

s-s^-yssfflssssK^ 

=iT“r ssszs. smSt-s 

tile electrical resistance of the solenoid (SI 1 ■n>>dogiic. 1/ 

*■ *» »« a single; imp,,!*, ^ 

-mations; just ns th,-increase 

it, ih? ’“' ,t ‘ 0n 111111 3Upprcsses thr oscillations of thAater 
analogue. The increase in the number of turns of 2re 


B 


A.- 
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illGn-FREQl;ENCY CURRENTS 


ill tho solenoid (S), (provided the wire be of large dze and u w 

.stance), prolongs or increases the duration of each net of osdlln- 

■m at the panic time slightly lowering their frequency, or 
.umber per second; the frequency of oscillations is primarily deter¬ 
mined by the size, or Capacity of the condensers; the inductance 
: corresponding to the number of turns in the solenoid), increasing 
the number, but slightly lowering the frequency of oscillation, as 
above stated. The rapidity with which the oscillations of each 
group die out depends upon the resistance of the circuit; a High 
foutance dampening or suppressing dU the so-called Secondary 
t i*c illations f leaving only a single Primary impulse. 

Sir (direr Lodge compares a High-frequency Apparatus to a 
flat steel spring, fixed at one end in the side of a vessel, its 
opposite end which bears a metal ball, being free to vibrate in 
the liquid with which the vessel is filled. (See Fig. 30;) The 
length and elasticity of the spring represents the capacity of the 
condenser, and determines the frequency of its vibrations or 
oscillations. The addition of the metal ball increases the length 
of time in which the spring remains in a state of vibration, while 
somewhat diminishing the vibratory frequency, fhe ball is. in 
other words, analogous to the inductance of a High-frequency 
Circuit. The thickness or viscosity of the fluid in which the spring 
vibrates, represents the resistance of such a circuit; in a light 
fluid like ether, the spring, if bent, back and suddenly released, 
would vibrate a long time before coming to rest, while a viscid 
fluid like molasses or tar would cause the vibrations to cease 
almost immediately. 1 

The explanations and analogies cited in the preceding pages 
elucidate the relationship between the essential factors involved 
in the production of High-frequency Currents; namely, t apoaty 7 
Induetarux and Resistance. Mathematically stated, if the 
Resistance (/?), be greater than the square root of four times the 


1 The skilled elect rieian or learned specialist who peruses this w HI 

doubtless criticise the writer for his verbosity and seefliuicry TTr ' 

repetition- but he is reminded that facts, which. from his standpovni 
simple and obvious nature*, may He extremely difficult of <t>mpre - J . ‘ 

e student who is just commencing the study of electricity. or b i'l..biC-, 
■;F 1Sin deajring to obtain a practical idea of the elements of modem l.teUm-- 
hempeutu-,. As this volume is intended both *s an efcmminiy .tcMbooh 
f r The noxnce a* well as a work of reference for the advanced special^, rbi 
iieceagny for these few of explanation will be readily understood. 


HIOII rHKQl7B5N('\ < 'IjKHENTN 


■r j-1 

-lit 


Inductance (L), divided by the capacity (C), the discharge 
be a- single unidirectional impulse. Conversely, if the Rescan 
is less than the above-mentioned quantity, the discharge will !-* 
of an oscillatory nature. 

If R b> ^/-ii discharge is non-oscillatory 

but if R < discharge is oscillatory. 

With zero resistance the oscillations would continue indefin¬ 
itely, but as every circuit must have some resistance, the osdll a ! 
tions following each condenser discharge successively decrease 
in amplitude and ultimately die out altogether. The ideal 
condition in a Therapeutic High-frequency Apparatus involves 
the use of a circuit in which resistance is reduced to a minimum 
and the capacity balanced by a suitable inductance. In order 
to obtain this condition the condenser should be charged by a 
relatively heavy current at a comparatively low voltage: the 
Spark-gap must be short, yet must be constructed so as to 
prevent the formation of an arc between its opposed surfaces. 
Under such conditions the interval between the termination of 
one set of oscillations and the beginning of the next, is so small 
as to be practically negligible, and we consequently have a true 

t u .' ? f ; U7Tmt ° ] ^-frequency ” The writer determined 

curre u >U ir ycars a S°> } * a series of clinical tests of 

a number of different types of High-frcquency 

frequencv^A r! ** T ° m ^ )died the resalts in bis Improved Rggh- 

l Whidl * em ^ - his practice at The 

th : ** ** 

resistance, varvhm from , ' ^ ° f neecssit ^ a ver T hl £ h 

evident that relatively ° * ^ mCht5S in * nd il * 

sets of oscillations, ' rid *, “ terviSl * exist between succeeding 
the sound at the Jwl- ^ doi ^ nstpat ed experimentally by 
“Watchman’s rattle ” u "fT' ^ luch resetn bles the noise of a 
author’s apparatus emits n V ^ COndenscr discharge of the 

Many physidans believe tli^r n i 1UOUS MuitM Noie or Tone ' 

irrents, when in realitv H '' Ves to be Usin £ High-frequency 

- they are employing Pulsatory Condenser 
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,,ys. The “Static Induced,” and the “Static Wave Cur- 
,f ' * devised by Dr. William James Marion, of New York, 
m p]ify the above statement . These currents consist of angle 
'2'' yl 'pulses, separated by relatively enormous intervals; graph!- 
r ^presented, if the distance mi the “time-line” or “ab- 
: \j.-j “ corresponding to the rise and fall of a single current 
,l& be one inch, then, the distance to the next impulse, as 
1 mi ted on the Abscissa, would be seventeen and one-half 

IV? lL * 11 1 L 
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CHAPTER VI 

EUROPEAN TYPES OF HTGH-FREQT ENCY API 1 A If ATI’s 

Before attempting a description of the various types of af „ 
mis at present on the market, it will he necessary to briefly 
.vview the different methods for the generation of High-fre¬ 
quency Currents. Apparatus of the European type, made j n 


F,<5 ' 31 Interrupter of WcWt. (Wflllamn 

accordance with the principles of d'Arsonval anfI n, ? 
with a Rmmkarf! Induction Coil, excited hvl c,,?^ 
'hreclwnal, Incandescent Light Current. (Fit 3J 1 

obtain the inductive impulses, an “ Inierru»f2” " 
employed r this may be either electrolytic, or ntechanical^U an 

5o 
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33—Nodon Valve» or Rectifier. (Williams.) 

a High-frequency Generator, the rectifying valve may be omit uni, 
but if it is also employed for X-Ray purposes, tin euiieiit inu. 
be made imidir&titinal- & the employment of tin 
queney Apparatus of the American, or Te&fa-Thtmsm ype, 
as introduced by the present writer, the conditions an t a cx * lt 
reverse from those above described* Properly speaking re 
typical Tesla-Thomson apparatus can he operated only on an 
Alternating Current; in order to adapt a Direct Current for use 
in this connection, it must be first transformed into an Ailcrnahmi 


EUROPEAN TYPES OF HIGHH^ UEHct ^ 

' ' '”"*** EleCtTic Light r * to be ^ a itBecH „ 

pa e direction. (Fig. :12.) creations in 

V JA is a Pulsate^ f 'nidir^ional Current whioh mav be 
, ...,1 with pract, rally the same result, as those obtained from 
«!»■• comhmoua current. If the Ruhmkorfj Coil is used solely a . 
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jmm--h’Tf l-UJ l'r:x< Y (*ritKKNTS 

CumnL For this purpose a machine known as a "Rotary 
(Vuvcrh'r” is used. A good Rotary Converter will gj ve out 
a l >ou t four-fifths of the energy used to exrite it,, in the form of 
an Alternating Current, of a somewhat lower voltage. \* 0 
Ruhntkorfj Coil, or Interrupter is required for the production of 
the Tesla Currents, both these devices being replaced by an 
Alternating Current Transformer of the ‘'step-up” type; that is 
one which takes in electrical energy of a certain voltage, and 
gives it out at a considerably higher pressure. The "Step-up” 
Transformer is usually permanently incorporated as a part of 


33. Ruliinkortf Induct Coii. (Watson, London.) 

an entirolv separate aiirMisti ^t " l “ reaE tho liut >'nkorjf Coil 
solenoid and rector ^ “‘T ^ 

may pass at once to a detailed dleripUon ° Xpianation " 

types of High-frequency Apparat^ ***** 

of the inore prominent forms of P first <*>“«de 

Tf to 7«“ instruments arc designed foT^wi^T) 18 ’ A 
£f Wt deSClipti0n 0f *“ »•«- device mav 

arid^TO^uTuoTof 1 ‘flavor 1 the W»W» 

Whcn - - 
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Fig, 34. — Ituhmkorff Induction Coil. Shown Diairrammuticullv. '■ ^ iiltaiti;-. 

and this current is an important factor in the operation of the 
Electrolytic Interrupter. A variety of RuhmkorfJ Coils, ol differ¬ 
ent makes, are in use at the present time, their construction 
being practically the same except in minor details. For ordinal} 
X-Ray or high-frequency work, coils having a spark-length of 
from ten to t welve inches are most generally used. It is possible 
to operate a High-frequency Apparatus of small she on a six- 
inch Ituhmkorff Coil, but for powerful effects—with the large 
" Double Resonator/’ of Dean for example, it would be necessary 
to employ a coil of from sixteen to twenty inches sparking 
capacity. Almost all up-to-date mechanical interrupters employ 
mercury in one form or another. One of the best known is X1 The 
Mercury Jet” Interrupter, of Ismthal &■ Company Sec Fig. 35). 


i. 


EUROPEAN TYPES OP HIGH-FREQUENCY APPARATUS 6l 

rob tic or mercury interrupter is usually substituted for the 
.,!,rating mechanical break (represented in the figure) W Z 
_.,l only in *M portable coils operated by primary or 
nry batteries. The Condenser (K-E-E) which consists of”" 
number of sheets of tin-foil, separated by sheets of mica 0 * 
waxed paper, is unnecessary when an interrupter of the ^ - 
irolyiic type is employed. The function of the condenser is to 
suppress the “Extra Current f ' self-induced in the primary coil 
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The mercury, forced through a small aperture by a pumof 
device, forms a fine metallic jct> which impinges against 
.amalgamated surface of a series of tria ngular blades a tie i * 
to a ranidlv ravel vine drum. Tin* height nr lf.tmt ..e *l 


amalgamated surface of a series of triam/ular blades ',i f , , 
f o a rajjidly rovdlvjng drum. T! u• heigh t, or level of the n e^ ' ^ 
jet determines the relative length of the “make/’ and 
B.V means of a rheostat in scries with the motor which nT i ' 
lhc Interrupter, a range of from one hundred and two ,T , 
twelve thousand interruptions per minute may be obtV ’ j 


p»*. 35.-Ifcrcw, Jet Interrupter n ,, 

Another type of {Iserltt!l1 * Co.) 

" ' tiral plunger is gi v , n is shown in Fj„ 

* * ' [ “ 

these interrupter '" * " w>v< ' ,v,i with oil ',y,‘*. | Cllp of mereuj 

«2k - ~;:,r - US:—;; 

- S *>- It consists of , 
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■'tor, placed in an inclined position; its shaft terminating in a 
J.-iio ‘hsk, hmring two metal contacts, which dip into a dish of 
■miry at each half-revolution of the motor shaft. The opora- 


Fig. 36*—Dipper Mercury Interrupter* 


Fig* 37,-Mackenzie-Davklsun Interrupter. 

tion of this device is obvious; il is one of the best of tiu 
interrupters. . „ R , * 

l he conventional Kurnpean type (| i ' /'/e< hoiij* t< . 

the well-known interrupter of II ’efmeU--& siitiph* k)I m 
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:ss. In a glass jar of dilute sulphuric 

. , dj jr 




mini 




5 V 


iflj 




f 1 

f 


is shown ill F%. — - - 

sire immersed a lead plate, or “( alhode, and a fine.’ platinum 
wire “Anode’ 1 which projects for a fraction of an inch into she 
acid, through a small hole in the lower end of a long porcelain 
tube. The projecting part of the platinum wire is regulated by 
a thumbscrew in the cover of the Instrument. The passage of 
:i direct curr ent through this interrupter causes a- film of hydrogen 
f 7 ( 1,9 around the end of the wire, thereby breaking the circuit; 

as no condenser is used 
the “extra” current^ 
self-induced in the pri¬ 
mary of the Ruhnkorfj 
Coil discharges in the 
form of a bright spark, 
causing a further reces¬ 
sion of the-acid from the 
wire point. The acid 
almost immediately 
flows back in contact 
IftHHBH Ji mum the anode, and in 

this way “breaks,” and 
makes ” follow 7 each 
other in rapid success 
sion. In America this 
type of interrupter is 
extensively used, hav- 
h'g been greatly im- 

£** - two years. I„ tl.e European «£, f 

:m '' so!onoi<J ’ thc »y*<™ 

nr T J 7 y d separate apparatus—comurisin^ a n*lr 

- ■ -a - 

<wl >r Usually wound upon the same cylinder, the various 

I I i to, m is shown in I,g. 39, which is known as the ‘ Oudh, 

'«« H>'so„ator.” This model has been extensive* copied bv 
anufacturtis m all parts of the world. The resonator consists 


IMG, 38. Wehnelt Interrupter. (Williams.) 
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Kitmu'KAN ’nits or nuiH-vmc* me Y 
„( fi fty or more (urns of insulated copper 


APPARATUS t*,^ 


.. . , .. wiru, about thref* 

n.nli«* rt «! m ( d,mn ,^ r ' woun ' 1 Orally upon a wood™ cy li (i , r 
f -f t y centimeters high, ^ y WCT 

., r|( | iliiriy centimeters it, 

,ii:i meter. The following 
,f,.d ( -rij>t.ion of the nature 
.• f] 1{; “(htdin Resona- 
nt: " is quoted from 
I .-<■ a nil’s admirable 


nrk on “Radiother¬ 


apy. 

“As forced resonance 
in more powerful in its 
effects than free reso¬ 
nance, the resonator was 
at first attached to one 
pole of the solenoid of 
high frequency; the other 
pole remained free or was 
connected to the earth. 

This arrangement, how¬ 
ever. was soon modified. 

It was found that better 
effects could be produced 
by connecting both poles 
with the resonator. A 
su 1 race pit »nt i nod i f i cation 
led to the solenoid of high 
frequency being sup¬ 
pressed and the resonator 
directly connected with 
the external armatures 
of the condensers. The 
lowest spiral of the reso¬ 
nator was then united to 
one armature, while a spi¬ 
ral four to seven turns above it was connected to the other arma- 
1 ore by an adjustable clip. The resonator was thus divided into 


Fig. 39.—Oudio-Itean Resonator, 
(Williams.) 
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,J0 irrOfl-iliEgUKN'CV CURRENTS -jm 

f wo solenoids — a lower and an upper. The lower, or pririmrv 
mi id, of small size, consisted of a few turns of wire intercept^ 
between the points of attachment of the two cords leading to 
the external armatures. In it circulated currents of both high 
and medium frequency, those of high frequency alone being f rr , e 
to pass into the upper solenoid; for the currents of lower f re 
queue} 7 were close-circuited by it. The secondary or upper 
solenoid was longer, and was traversed by currents of high 
frequency alone; these by reason of self-induction of the citviii/ 
attained an enormous tension. When the three essential 
magnitudes — capacity, self-induction and resistance— of the two 
solenoids were by trial proportioned to one another, the upper 
spirals of the resonator and its terminal were seen bathed in * 
lively brush discharge like to that produced by a Tesla Coil or 
influence machine. This effluve is made use of for therapeutic 
purposes, by connecting the free terminal of the resonator or 
one o ,ts upper spirals with the wire leading to the electrode " 
Although the caliber of the tvire which forms the resonato! 
does not appear to materially interfere with the production of 
these resonance effects, yet it has. according to ££ ? 

: ^h.e tnflucnce on the ph^icai character* the Z^Z 

scaredv painful uf u *'*'*' lon «* thin - sinuous and 

e ® UVe 88 P«»Iy nourished: white 

^ce. This depends o“umTa£tvof ^ T* «*** “ 

Self-induction fr„. ,' - p CltJ of zhe W1 ^ rather than its 

more vigorous and pahkil Cap4dty rendci-s the spark 

«■* 

armatures of the eon lot 1( usonator ari ^ the external 

recognized th£r£~< a ““ lt ion. I, was 

this purpose largely influenced ill "V*"®" 1 ™* ,hat fur 
noids and the regulation r,f tl . »• ‘ K |ust,aent of the two soL- 

nnsatisfactoiy method in which tte.r*"?' Thc crudc a,ld 
1S ,ls «t to connect the wire fro,, ,p ^ g_cUp or ™ n tact-hook 
desired spiral soon gave place *"“«»« wiB, the 

perfect regulation and adjustment to * .“f 0 ""** mOTe 
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EUROPEAN TYPES OP BlOH—PREQVEMCY APP* RATts f . 

„n »PP ar » tu8 1 in wMch a « 100v «‘ ™ rlta ^ Blip is made to rcvol'1 
a fixed resonator, and thus establish cwrtaet with h 
^irals: while Radiguet caused the resonator itaelf to roti Z 
Before tin* stationary contact point. Both these methods allow 
0 f a perfect graduation of effects and an easier adjustment of the 
glenoids to each other, without any interruption of contact 
The resonators above described, however, are only suitable 


r 
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\ \ i 
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V 


B 


iE 


Fig. 40.—Resonator of LebaiUy 
and O'Fnrril. 


Fig. 41.—Rochefort V Bipolar 
Resonator. (Freund.) 


for producing unipolar effects. If double effluvation is to be 
practiced^, the apparatus of LebaiUy and 0 Farril or that ot 
M. Rochefort must be resorted to. (Fig, 40 ) 

In the former, the primary solenoid is centrally situated, the 
external armatures being connected with two intermediate 
spirals. This creates two secondary solenoids which are situated 
one on either side of the primary and allows of bipolar applica¬ 
tions to be made by connecting the wires leading to the elec¬ 
trodes with the free outer terminals of these two solenoids,’ 
Although lhe apparatus is an improvement on the unipolar 
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HJOH-fUKQ'' KM "1 f 1 RRENTJ* 


resonate of Oitdin, still it is not always easy to equals 
curront density at the two poles, and for this reason tha 
.1/. Rochefort is preferred. 

In the Rochefort model (ride Hg- -11) four Leyden Jars are 
employed- These 1 are divided into two batteries connected hy 
their internal armatures with the secondary terminal ,,f ^ 
induct ion transformer or sparks oil. The external armature 


^ lPriBh ‘ S0fe “ ,d « (IWUtaMj 

are connected w ith two sens, rat. 

1 connected, the one tritl. n ' * ,,Ui, 01 's, those of each battery 

,e other with the uppermost o' .'! t f' minalof one r( ' so "»- 
other resonator tvi spiral ol the primary solenoid 

the current travel ' ( l h ,he 

equalized; and bcine of "mo, « it ° ’** iwo " ,li4r -V solenoids is 

‘•asily la- practiced a ,„| th< . ,, ff ' ,|o >‘htc rflhivation can 

Jl "' Position of the resonator i„ a. readU 5 ' 

makers calls f w , few rcl , lal . k th( ' apparatus 

J II l( l aiMVi * * I ■ 

a I us t in big. 























































KVIiOt'lvAN types of m,H^ UKNCY ap1 , AHat ^ 


42, the solenoid stands upright on the cabinet piulodag tin toil 
densers and spark-gap; in others, as in k ig. 43j it \> jx 1 nuun. nt } 
connected with the condensers; in others again the resonator is 
horizontally placed so as to allow its inclusion m a cabin*, t, 
and lastlv* it may be inverted And fixed by its base to the 
bottom of the baseboard of a High-frequency Table* As 
there is no special advantage gained by any erf these peculiar 
arrangements beyond the mere matter of saving space, these 
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1 Hf i If—FI? * V ( < Hit 1;NTH 

for ft passing notice. 


eccentricities call only for ft pawing notice. Much rnon* 
portent, however, is the arrangement for gradual i, , f , [ l|t 

method of regulation by I he contact dip most only lie menth mZSB 
to lie condemned. The regulation by means of a rcvolvi 
cylinder running on rubl wired tires, whoso movements Pail ^ 
graduated by the movement of a handle, is the one most to b, 
commended. Not less worthy of mention is the resonator 
volving around a fixed contact in which adjustment is effected 
by revolving the solenoid by means of the insulating spokes fixed 
to the disk at its base. 

(jui&eminoCx Spirals.— In resonators formed of wire wound! 
into a helix or solenoid, the energy of the electrostatic field 
developed by the inducing spirals is only to a very limit, d 
extent utilized in the production, oi induced currents. For the 
form of the resonator of Oudin does not permit the powerful 
oscillatory field, created in the vicinity of its spirals, to be 
employed in generating bipolar currents. Guilkminot has how 
.•VC lyv Changing the form of the resonator from a helix to a 
y™ 1 b 7 «We to utilise the energy of the field in producing 

mtrr-o l, 't rca,ltS ° f hfe ««**““* 

S? ’s; 57* thc —- - «; “l; 

18 n °; «?*• by altering the co¬ 
constant and a subsidiary coil of ’hM-"^ T™',' T, ' fe h kopf 
for regulating its «Hf <■ . * " n< * uith an apparatus 

circuit * ^f-^etion, * introduced into the exciting 

The spiral is formed of eighteen torn,, „r - 
held in place by radii of ,'-. u „ rlt “ ™ re ’ 2 lllm - thick. 

diameter of 33 cm., and the l-mn-'t e Nlulll, ' st «•«*> has a 
interspaces betwee^ mfSSSL'ZZZ*"-- »• 
toward thc periphery, s i nec . h ,. rc t!u dw.. 1,1 

between successive turns is much greater on potent i:li 

exciter used in applying High-frequency Can-ZT‘° W f< *?! of 
■o" attached to the center of the spiral '' S 111 ln edicine 

Itor further details regarding the construction and 
various forms of spiral resonators the reader is referml to 
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Kll|«M»IUa ' nvm OF MttKinwi'-v A IJ'A,fA'| i K 7I 

notes oil hislrmnentntkm compiled by /j r , Clarence j . , 
mid published as ins appendix to FrfmuCx “ KuiJioUn-r^i v ' 

gni.TaJ Ircatnicnt, with how-potentia!, HigWn^a, 
nvi.(« of a Arxonval when .specially prof,,.it,.,. . * 


Corn 


desired, the powerful apparatus shown in Mg. 44 j H employed 


J'lO, -M.—GaifTe’fi Oil Condenser and Heavy Solenoid. 

H is manufactured by Gaiffe of Paris from the original designs 
oi ri Armnrul, and consists of a multiple glass plate condenser, 
immersed in oil. provided with an adjustable spark-gap, and a 
solenoid consisting of twenty-one turns of copper wire. In the 
above apparatus we have a departure from the usual Kuropcaii 
type, in that the condenser consists of alternate plates of glass 
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HIGH—FREQUENf V H KltllVls 


mid tan-foil, while in other forms nf resonators ami soler,,^^ 
Linden Jars are employed. There are two other . 
European apparatus in which plate condensers are employe 
the first .shown in I 'ig, 45, is know n as “GaifTe's Bipolar Resona 
tof." ami is in reality a form of the Teda~Tho?nmn apparat s' 
The solenoid is not connected with the resonator, the current 
in the latter being induced by the rapidly alternating ElectrostaV 
Fidd surrounding the solenoid. Discharges of High-frequent 
and High-potential may be obtained from either terminal of th* 


l 45.- 


-Gaiffe's bipolar Resonator. 


resonator, while true Hi^h-fr. 

' vhen th <‘ patient is connected ^ urrent $ are produ 

I^atus is usually oneraM fl This ; 

"Direct” incandescent i;„ , t ‘ ^ llUl “ nk » r ff foil excited bt 
which arc extensively used t\l !" ?***** 

adapted for exciting High fr t ‘ l < “" 1 "hich arc pcculiai 
type, have ££ 

' ‘fluent European cities. Tho *l **'“ i „ t0 „ 

that currents of the alternatin'- tvne veil? , '! fJ ' catio, ‘- hotvevc 

,S' t tUu r ™ ,h 

’ <* *"* have recently 
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KVTinrKAX tyi.es of h.oh-fkfqf^ncy apparatus ta 

..vtromoly efficient High-frequency and X-Ray Apparatus 
J csigned for use on the alternating current , without the necessity 
for interrupting or rectifying the latter. As this instrument t 
bring very generally employed by European specialists, and as 
it also illustrates the differences in construction and operation 
between European and American High-frequency Apparatus of 
the “closed-circuit, transformer” type, it has been deemed 
advisable by the author to quote the following detailed descrip* 
■j,-n from B dot’s work on “Radiotherapy”; 

u Tills new apparatus makes it possible to utilise an ordinary 
alternating current, without ait interrupter, either for the pro¬ 
duction of X-Rays or for High-frequency Currents. Hitherto, 
if we wished to employ an alternating current, we had to use a 
Eukmkorff Coil— i.e., a transformer with an open magnetic 
circuit, supplied with a special form of interrupter. The choice 
of this lay between an electrolytic interrupter and a self-regulat¬ 
ing interrupter of 1 illurd, and it is well-known how difficult it is 
to regulate either of these instruments. 

‘‘It is true that a few years ago a transformer with closed 
magnetic circuit was made, and that this was used without an 
interrupter; but, though theoretically perfect, this apparatus 
rapidly deteriorated with use. 

M. ViUard was the first to 
adopt this arrangement. The 
rapid breakdown of the end 
coils of the secondary was due 
to the reflected Hertzian waves. 

" To guard against these acci¬ 
dents we were obliged, even 
when working with High-fre¬ 
quency Currents, to employ 
comparatively low tensions of 
1.5,000 to 20,000 volts. The 
results obtained were not satis¬ 
factory, and even then the 
transformers broke down. 

With X-Rays, where a higher 
tension was required, the app*- 


*>1 


A GAJ FFC . 




PARIS 


i_V__J^ 


m 


I'm, 4ft,—Condenser- (From R'ku.) 
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HIGH- rHKQl KXf'T CUHUENTS 

ratus soon became usclc 




au 

I ‘K 


— -— The tranm 

formers were soon abandoned, and n 

ordinary coils eon tinned to be used -jy 
are subject to the same dangers, but <T 
account of their smaller output, they 
teriorate more slowly. Thus one of \\ K [ T 

greatest imperfections has added to their 
longevity. 

" The irregularities of the interrupter of 
Fuf.^7.— Liquid Resist- whatever form, render impossible even'an 

ances* (From . JBelot.) ^ v 1 CV5LIi an 

approximate estimate of the output of the 
secondary. The great novelty in Gaiffe’s apparatus is a pro- 
tcctive arrangement, which lias already been presented to 
the Academic des Sciences by d'Arsonml. This absolutelv 
prevents the breakdown of the instrument by arresting the 

i < i< Mill Hei tzian waves. It is composed of various condensers 
and resistances. 1:5 

1 In ir arrangement and magnitude are determim r f i 

X-Rays. ' resonane e, bipolar radiations or 

transformer, with 

™lt^wbieh it convex into one of ° f 110 

^ies of hetw thl ^ fold ‘ there is a 

(Con., Fig. SeconX ^d “^ ° f thc *~ndary 
the circuit, on either side of tl, i' are introduced into 

Filially, other co„ d e^°^ n Fig. 471. 

resistances and the tube (C„ t > - ‘"T* the ^“ d 
d Arsons High-frequency Fondr,^ * ktter « the 

0 «». POI-. At the same ^7 inching one 

° "“ tmg tllc oum ‘ nt which passes through < mX" t mMhod 
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j rnorKAx types or 

APPAfUTf's 7s 

The whole apparatus is enclosed in a eW f 
•h obviates all <Unger of accident. The T- . P ? hl#2tl ^iriH, 
:= marble slab, to which arc affixed th** vc u t ’T B ^ 1Tmr ^*A 
r- f' lr measuring the primary current a 7™“^ ar, T*re- 

- I in the primary current, and the tr™i . !"™ tanne 
tension current. tuunals for the 

The parts arc so arranged that the apparatus may be 
■ valves and interposing a spark^p 


rrr^nrrrr-i^TT 


% 


t 


Fig. 48.—Arrangement of Valve?, Tube ±nd Meter. 

(From BelotJ 

M This apparatus is free from clanger and easily adjusted. The 
current may be regulated by merely moving the handle of the 
rheostat. It wQl give much greater power than any which ean 
f/^dbiy be required at the present time. When the apparatus 
^h-fribution has been perfected, and more power is required 
v ‘ v iH only be necessary to increase the capacity of the eon- 
i-n-f-r-. which act a- taps to regulate the output. The ap- 
1 '"' *- L~. moreover, always ready for use; there is no trembler 
T o % f out of order, no mercury or petroleum to require constant 
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reaewa), and no noise to dtsturf) the patient and w< ar 

nerves of the operator. 

“Let us now inquin 1 how it is adjusted for producing ,\,R av 
Tlic current should pass in one direction only. Ah the alternatin' 
current produced by this transformer changes its polarity with 
each oscillation, one series of waves must be absorbed ~bcfr )rf ! 
reaching the tube. For this purpose two VUktrd V al V( .! 


n 


49 ''Tra„ sf o rnle , (From Wo 

(P~p f pig 

"sinner indicated by Viipf/ m 1>ara ^ ei w ^i the tube in the 
“ The dischaiw ti - , ' hlmsdf - 

the fluorescent screen btinj '! Roe * Uffe ? « perfectly regular. 
r. M * TO «eMoe is in US[ . ,p.‘ u ’ steadll 3' illuminated as when a 

* ?J! Klcd b J' thl> rheostat in th ”*?“ f0r cam Plete adjustment 
, ; lhCTC ■ theoretic.all, ! ’ nmar -'' circuit. 

<> .lamed by the use of' th “ to the P° wer which can be 

:.: K ‘ 0n ° f the tubes havl h? Parttt ^ As 800,1 “ ‘he con- 
,u to increasing tin- i nfl H<U su ®mently improved, with a 

P ° SUre in fadiograph v «„ 'T Hi ! y of the m y s > the length ^ 

- md tho time of application in 


(C) Jeff Behary 2019 




































































































K, KorKAX TVrKS m HI(1H ' FR ^^rv AwauTOi - 
.vrapy will be greatly decreased. At ;rt M A . . ' " 

the N-«^ vs obtmmihJe is fimited by the f«ir 

(lllx *. * tar <>f curing the 

.. riiLs installation may be arnuiewt h» .w - 

:ui iographs. Two Tubes I„av be T 

««•' * «*» --< *. «»«i" h “r 


0=0 
i j 


rwpi/ 


winjfT*! 




*T i 




* 


r *J*.5 ftfjf ,*f 


JiiM 

j f 


tojsrAvcf: 
£tpn 


r —— ’ 
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u 




■ ff liStiMCf 
uwta 




Ifn rlf-X- 


Fig. f>0.—General Diagram, (From Helot.) 

1 Art automatic shutter, whose movement synchronizes with 
Uie interruptions of the current, is required. Such a shutter has 
been invented by Villard . 

1 his apparatus may be also used with a continuous current. 
A commutator converts the continuous into an alternating 
cumrjit. By this means we get rid of the interrupter and the 
Hukfuh :orfj cojl. both of them verv imnerieet and unsatisfactory 
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H7C7H-FREQTJENCY CUHhENtb j 5 

instruments. The utilization of instrument* for moamiremeJ 
•S I Inis greatly facilitated. « "lay be objected to this for,,, „ f 


l'IG, 51.—'Top Shf 1 ' 


j’ssr - 


th< 


Fir. 52.—Lower 

" N(lit her of these 


§h*lf of Cabinet (r 

U - < F rom BeJ 0<: .) 


' ir effect is therefore n^^?!le. ^ ° ne pvr 

IS otherwise if 
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EL 7RO!>EAN types of HICH-PRBQtlsXCT APPAEAW# V) 

.miinsrv current converts arc used. The* depend hr tW 
tV-rt «>n synchronism with the current, and are therefore 
. e feasible to brief variations in the main, 

lilts installation is equally adapted for high-frequency work 






\ m f rn r ■ m j \ ■* 


(3\ 




a \ r 


&& 3^5 
c o 

o 



Fig. 53.— Spring? and Contact Plate. 1 From Betat 

It i> only necessary to remove the I *ll(ird valves and insert thi 
spark-gap in order to adjust it for this purpose. 

“As we have already stated the whole of the apparatus- 
transformer, regulators, condensers and spark-gap —is arraug 
in a cabinet. Within the cabinet are the coils or the trans¬ 
former, a- shown in Fig. 19, These should never be ust*d 
outside the case * 

ew 
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HlGH-FRKQtl ENCY CURRENTS 

■ In Fig. SO, we give a general diagram of the installation, and 
F ;,^ 52 anti 52 show the arrangement of the two shelves of thg 
chinet, with the connection of the transforme", condenser,,' 
resistances, etc. 

f- pig. 53 al&o shows the springs, A-A , and the contact p| ate 
The latter is attached to the door, and thus breaks the circuit 

whenever it is opened. All danger 
from electric shocks is thus obvi¬ 
ated, since the apparatus cannot 
work unless the door is shut. All 
dangerous apparatus is thus out of 
the way of the operator, 

“ The safety-fuses, measuring in¬ 
struments, and regulating appara¬ 
tus are attached to a marble slab 
on the top of the cabinet, as shown 
in Fig. 54. 

k ‘ This new installation of Messrs. 
Gaijfe seems to meet all theoretical 
requirements. We have had many 
opportunities of proving both its 
safety and its adaptability to prac- 
tical conditions/' 

In addition to those already 
described, a large variety of High- 
frequency Apparatus of the Gudin- 
< Arsonvai type has been placed on 
he market by the European manu- 

iSifihiruj'c' / \r *_i 


BHowii m rig. 55 

low - 1< !! tlle Ruhmkorff Coil^ - 1 h ' ^ IaX oi Chemnitz, 
LT h ; ut of a hand so m T C0nve niently located in the 

^ng ,.eruptd "' *“**. two upper compart! 

;^ cmipter ■’" || meT; Trr /- * the »« 

Pioper; the latter k (1 * ^ 1 K \ fbgh-frequcncy Apijara- 



i , * ^ wiiich if ;*■. ^ — T iron I 

Wld flexible wire. This C °^ ne ? ted hy means of a sprint 

® th e most frequently enu 
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«' H, ”' K ' N TVPES OF F.m v APPAI(AT ,. 8 m 

f,,r "‘ a ” ,one th ‘ ! Gml,a " ♦ecWhto, while the. uDrieht 
iV of resonator, M shown m Fig. 5 6j is preferred in E £l 

-i lit I Franco. 61 

As h*s been Previously stated, the development of High 


&*.• leenthail’s Complete Higft-freqiieney Apparai.ua. (Williams.) 
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-Heam at or and Cpnd^ (.null ffi odei>- 


[v, illiunis.) 


kd 10 Itf5 hdn £ P^ml upon the market ti <■ 

were made from the writw .* i J he first few machines 

supervision, by \j r p , aa d under his personal 

Institute of Technology"* ' wngtm of the Massachusetts 

by , t , 

increased its efficiency and \v^J, “"Pavements which 
‘ W * * this time J “owt, 

HiuHr^nu-y Appcrat,,^Static Indue- 
High-frequency Appm-atuHn the V ^ 

ac the time the 


limn r !ii:^« i:vi mv.sr^ 


frenunwv Therapeutics in America, began with the work of .j, 
"mt writer in IS!«n I taring thr f.rsl four year* of his invest*, 
which were carried cm upon entirely different | itlr , 
fTtvm 11 lose followed by dArsonrai and his colleagues, he 
pldtHl the designs for the first practical Therapeutic Uigh- 
froquonoy Apparatus introduced to the Amciican profession 
It find been list'd for several years in his private practice, h e f 0r( ’ 
the widespread interest in its remarkable therapeutic effects 
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Kl not-KAN- Vtrm OF hwh-kubucbsct apparatus S3 

: 1 iitl> or ’ s m * chlnc made its »PP«™nec, was the -Knott Coil” 
^nuonvd in a previous eh^ter (see Fig. 58). This a ppara 7’ 

I„«ppvpr, was used solely for X-Ray purposes, the therapeutic 
possibilities of the Teola currents and the technic for Jheir 
application bem S unknown to the profession until aftw the 
:ll -,pt trance of the writer’s apparatus. 

‘ The “Knott Apparatus in common with all other High- 
ii'i qucncy Coils made prior to 1899, was assembled in oil; and 
impossibility of preventing the latter from oozing through 
joints of the hi 3v ^ oak box in wliioh it r'hs />nnfainnri m., 



Fit;. 57.—Diagram of the Author’s Original Type of High-frequency Appa¬ 
ratus; ‘"The Strong-Ovington Coll. 

one of the chief disadvantages of the apparatus. Both Tesla 
and Thomson had stated that a liquid insulating medium 
absolutely essential for High-frequency Apparatus, and that 
any solid substance, such as wax, or rubber, would soonti oi 
later break down and allow the currents to pass. 

The great power and volume of Tesla High-fi equencj urren ■. 
and the simple character of the generating apparatus, at tract eu 
the attention of certain European investigators shoith attu t u 
early clinical results of d'Arsonval and Oudm were published. 
Olinical tests were therefore made of currents generated on the 
TrstarTlmmon principle, but their obviously great therapeutic 
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S4 HlGH-FRWrEXCT CCRRENTB | 

power was offset by several serious and apparently insijrrrjoijn^ 
able defects. The attitude of the European profession toward 
the Tesla currents is well expressed in the following 
from an article which appeared several y^-ars ago Ln a promt- 
nent English journal: 

w High-frequency Therapeutics as practised in Europe ^ 
unknown in America, except for a few isolated attempt* to 
apply Tesla currents for the relief of disease. These ciurf-n* • 
wore thoroughly t> ?t'd several years ago by European mvestiea 
tors, who found them to be absolutely impractical for therapeutic 



. xnc ™ ie i objection to the u**- n f t t 
therapeutics are- u " f °* Tesij apparatus m 

“First— The * 

the f arts of wWrtmwC^n^ n 3 l ’ r0US ^ < ’ f thea PP» ratus > 
“ Second—The great vol'n , y lmmersed “ a bath of oil. 

impossibility of properly rwmkr^ PO " Brof the foments and the 
“Third-The C0Mroffi "S «tan. 

transromiers in connection with 'it ^ ° f etoscd-circuit 

" The last objection it ,l ' ‘Jtemat.ng currents. 

having narrowly escaped a fahuhoet rthe 

currents derived from a Tmla apparel»with 
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ei'Ropkan types or apparatus 8 , 

Tho abov<! ^ otation has been widely circulated during ,i 
f<'w y pars b y manufacturers of HiA-freouenev \ g ™ 
rf O^in-rfUra.meal type, in the attempt to preju^^. 

profession against Ttula apparatus for therapeutic purpose, 
II " ill be noticed that the above objections do not apply to the 
but to the apparatus which is employed in producin', 
’item. For a number of reasons, which will be discussed in a 
nf urc chapter, the therapeutic action of currents of the Tesla 
type is superior to, and more efficient than that of the d’Arsmml 


Cb 



Tv.. 39.—Diagram of the Author’s Apparatus, Adapted for the Centralton 
of heavvXV Arson val Currents, as wdl as those of the High-potential 
(“Tesla’’) type. 

«, Alternating Generator. t>, Step-up Transformer. c.Con^nrer <t 

trap, r. Switch for Dischariing the tYmdenrer through ft, gtoo ri 
Solenoid (»); or the Tesla Coil If), b Sponge-covered electrodes. 

Current or of t ho Resonator Discharge. The writer demonstrated 
this fact, at least to his own satisfaction, in 1901, at which time 
he made a comparative study of the American and European 
types of High-frequency Currents. D’Armnml Currents o « en 
greater amperage than those obtained bom a sotnoh .i 
Ruhmkarff Coil, were readily obtainable from thi wnUi ^ ULI ^ 
form of High-frequency Machine by the simple addmtrn u \\o 
binding posts, connected to the extremities oi tin primary tu- 
of the *' Hitjh- frequency ” or 1 Tesla I ransformei . Jr ' ‘1 

The writer discarded oil as an insulator during the first year ot 
his investigations. By a suitable method of construction he 
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inGK-FRBQVBKCY CCfiHflWffll 

vrqn *d the primary and secondary coil, of his “7W« 

w as to isolate the points of highest potential, th, r ,h v 
ten ing the tendency of the High-frequency Current to j, ln , 
from the secondary to the primary coil. In this way he nutd,, 
possible the use of wax or paraffin instead of oil. 1 ihs tior 
only removed the objectionable features of the latter, but greatly 
increased the strength and durability of the apparatus, 
being almost impossible to injure a Tesla Coil by any mechanical 
means, after the solidification of the wax in which it is imbed¬ 
ded. The same insulating medium was employed by the writer 
in the construction of his condensers, and although lie has from 
first to last, built up his condensers with glass plates, coated 
with tin-foil, lie has had but very little trouble from short 
circuiting or breaking down of the Diaiectric. The substitution 
of wax tor oil not only greatly simplified the apparatus but ap¬ 
preciably diminished the expense of its construction. 

Scarcely a week passes that the writer’s attention is not called 
either verbally or by letter to the "‘great danger" attending the 
use of Tesla High-frequency Apparatus. “Aren’t vou afraid of 
getting killed?” and “Isn’t it very dangerous to use a ■closed- 
circuit transformer,’ such as the one employed in your ap- 

t0 «“* ™ilar queries the following 

circuit S tran fT Ua ' 1 llave experimented with closcd- 

' ra y fQrnlers ’ «*»• us are used in my High-freaucncv 

s*eissstea : '£ B * : 

n>y step-up transformer and the i tTr ® construction of 
secondary currents attorned jj„ '° W P ° lmtM of the 

hi an ensuing chapter the effect of Mr i 
voltage is raised in the stepmn V™, f degree fo whidl the 

HighTrequency Current, will be ^ ^ re " llilhlg 

of coiL % of different design, in which H ^“Paring series 

the initial transformation rar t U P^^tial obtained from 

the present, it is sufficient 'Cstatf'' tJ™ t0 60,000 V ° lts ‘ 

° «***«***. the writer has found , Hat 1* * *"*** 

->f from fiv,. to twelve thousand volts u i , miatl,, S ™rnmt 

ltS the most efficient for 
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>' /”’* -v mains. When the 

I’mopt'an investigators construct apparatus on the Tesla pri n I 



■S])Ic, they are apparently influenced by their knowledge of 
ArsonvaVs methods, which involve the use of Ruhmkorfj Coil 
.■urrcnts of from 50,000 to 100,000 volts, it is probably this 
fact that has led them to employ the 60,000 volt transformer in 
the new X-Ray and High-frequency Apparatus recently intro¬ 
duced by Messrs. Gaiffe for use on alternating incandescent 
light circuits (See Figs. 47-54). It is obvious that an alternating 
current of low frequency, and such a relatively high voltage, 
would produce dangerous and probably fatal results if accident¬ 
ally passed through the human body. It will be seen from the 
preceding paragraphs, that the objections to the use of Tesla 
coils, cited by certain European authorities, do* not apply to 
the apparatus employed by the writer in the elaboration of his 
‘'American System of High-frequency Therapeutics.” 




CHAPTER VII 


TliE DEVELOPMENT OF AMERICAN HIGH-FR EQU ENf Y 

THERAPEUTICS 

Earlier Forms of Alternating Current Apparatus 

As has been stated, the first High-frequency Coils manufactured 
in America were of the Tesfo-Thorn son type. The l( R ^ 
Coil/' which has been already described, was placed upon the 
market in 1897, and was used almost exclusively for the * 
durtion of X-Rays. The “ Strmg-Oringlon Apparatus ” 


-r 


Fig. 60. Kinraide Coil; Alternating Tvpe 

2k? High -^^ ^ 

it was designed had h^n * gh tIie machine from which 

since 1896. I n iqqi use in the writer's practice 

upon the market, and on a . !>mu ^ e X-Ray Coil - ' was placed 
low cost met with an f , V K C ° UIlt °fits simplicity and relatively 
writer's clinical results Sa ^'* publication of the 

quency Therapeutics and Un & w&ve of interest in High-fre- 
°! 110 ex ploit it for tlieram uf ^ mariufacturcm of the Kinraide 
Sicians possessing instrument “ ! ""T 0 *'*- CFig. 6f>.) Manyphy- 
J? thei f practice in accoixia^ ° tU ‘! tjpe to employ them 

10 wnter Fi several short nr-r i Wlth , thc techaic bribed by 

tl bcles which were published in the 
88 
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„„ ai* al journals of that period. The results 
uppeiol iug, and led in some cases to 
luiity of the writer’s statements reg; 
of 1 1 lgh-frequency Currents. In order to 
for the disparity betw 
C in raide < ’oil 

dr tails < >f construction and the 
ki nr aide's ingenious invention, may be briet 
rniJs are of two types, designed 
dir the Alternating Current. In 


Questions a 

yarding the the 

J understf 
cen the results obtained ' 
and those produced by the writer’! 

peculiarit 


^rapeutic value 
^tand the reason 
% the users of 
- h s currents, the 
ies of action of Mr. 
-> considered. His 
respectively for the Direct, and 
the latter type, an Alternating 


ZZ222ZZZ2 

mszzzz& 
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Fig. 61. — Diagram of Kitiraide Coil Shov ing Relation of Spirals. 


Current of 104 volts—(its frequency being generally 60 cycles 
per second)— passes through a small closed circuit transformer 
which “steps it up” to a pressure of about 1,000 volts; the latter 
circuit is then employed to charge a condenser, consisting of a 
large number of sheets of tin foil separated by thin sheets of 
flexible or “built up” mica. This condenser discharges dis¬ 
rupt! vely across a short spark-gap between heavy copper plates, 
111 series with the primary circuits of two High-frequency Coils, 
the latter being the unique features of the Kinraide apparatus. 
(1%. 61.) 

Kueh primary High-frequency Coil consists of six turns of thin 
copper ribbon wound one upon the other like the outer layers 






























(}{) high-frequency currents 

of a roll of tape; a strip of varnished paper server at ».y.i| aU , m , 
Each primary coil when completed forms a ring or- fump f about 
Pight inches in diameter and one inch in width, which fh s , j* hUy 
over a hard-rubber cylinder containing the secondary coil, thr- 
latter being concentric with, and in the same plane a* the ])r j, 
mary coil. The secondary coil consists of a moderately fi ne 
wire wound in the form of a concentric flat spiral, and insulated 
with the greatest care. This ingenious construction renders a 
breakdown practically impossible inasmuch as the point of the 
highest potential is at the center of the spiral, while the outer 
turns are rendered practically neutral by the use of two Hirii- 
frequency Coils, connected in series and wound oppositely or sym¬ 
metrically, the outer ends of both the primaries and secondaries 



■ ^ park - gap - T “>*-ThoW,„ Si i gg-fj q ™* , ^LrodS; de ”' 

gua^ed I1 by tt OT„nectin m ^ '™ e ’ thc device 18 sti!1 further salV- 

bnd ges £ zzz: m t ik point <* -i» which 

^ to a *+ *** 

consists of <W^M/”™1^7 qU ™ C> Apparatus theoretically 
series. (Pig. 62 .) The first kin 0 *?* ar ' m9 '* m an ascending 
having a closed ma^.i ‘£2 T 7 '‘^P" ^ansfo ruJ. 
«’’»• tan the com«t:i f I C ° r0 ” ° f » ft -■>, 

incandescent light circuits, in that it rr ‘' : ■ U * d ° n alternatin S 
th ‘! P ,?^ nr . kl of th « alternating currentif **“ miuces ' 

rfiUa 9 e > produces no effect on the ft* ° * Ilereasin g the 

T™? <***&* factor in a TeslLrhoJm °* eilrrMtt - The 

hU Hibernian CurJr^tnTT'f 

ligjti-jreqn, ricif 
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time, the voltage of the current is increased. This coil possesses 
, iron core, and raises the current to an extremely high poten¬ 
tial; the ratio of the voltage of the primary, to that of the sec- 
■uidmj circuit , depends on the number of turms in the primary 
a nl as compared with the number of turn* in the secondary. 
This law of transformation applies also to Buhmkorff Coils, and 
to ordinary closed-circuit transformers, and may be used to 
calculate the approximate voltage and amperage of their differ¬ 
ent circuits: it is mathematically stated as follows:— 



in which P, and S, stand respectively for the Primary, and 
Secondary Circuit*; T for the number of turns of ware; A, for 
the amperage, and X, for the voltage. It is evident from the 
above equation that the voltage in the coils of a transformer 
varies directly, while the amperage varies inversely, with the 
number of turns of wire. The frequency of the current from a 
Tesla coil, is an inverse function of the capacity of the condenser , 


the greater the capacity, the lower the frequency, and vice- 


versa. 


In consideration of this fact it will be evident that the fre¬ 
quency of the Kinrai.de coil is extremely low, too low, in tat. t, 


to produce the characteristic physiological effects to which the 
High-frequency Current owes its great value as a therapeutic 


agent. 


agent. 



of oscillation. A variety of apparatus was employed, tin 


diiim-sizcd Leyden Jars connected to the terminals of a ten 












HiGH-Fiiwr«*teY cvmmm 

*T mS 

nlafo Waite & Bartlett Static Machine. The currents f rfJri| f , 
apparatus just described, while necessarily of extremely " 
amperage, were of extremely high voltage and frequency. f .} s 
act eristics which rendered them of especial value in the tr P ~ 
rnent of diseases of a supetfaial and circumscribed no tare Tu' 
writer's practice at this time was confined almost exclusively " 
the treatment of diseases of a nervous and rheumatic chara V° 
and the ''Static High-frequency Apparatus" was seldom 
after the completion of the series of comparative tests 


described. Ay^' ^ BnmtMk Tr ™*>™-. 
frequency Appartu,” v^dev;' 1 *, ^‘ f “ ted form of Statie High- 
iork €it y . This device wtlT >’ ^ * *■ *#**, of *, 
: Ut ! c Tra '‘sformcr,” has „ iv " k,lown 38 <*« “ Piffard Hyper- 
■irii'i <>y 'f by tL ' 3ers of t h« TaL i ( - 1 C ' LCe ? lcnt results, and is widely 

; remarkable resuits ns.TT 111 . 1 ' (Fi S- 63 -) Piffard has 

worit: he ha •' ' httl ° a PP arat iis, especially 
i,ZT T tion 80 «« to ld TT y im Prevcd and modified 
frZy Chil !t foems^ft “ T ^ connection with a 
equency a „d X -R ay App^T'a J** of *» American ffigh- 

cC« “"*« ond Stm'T T ™ y *«“ Pl<*c«l 

111 t,c ' bribed in an ensuing 
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AMERICAN HIGH-FRKQUKNCT THKhAPRVfir'M < n 

U in obvious that oscillating current* of different frerm ( . n< / ! 
the functions of the body in different degrees— an ^ 
’ iim ption which is confirmed by clinical experiences—the 
•static Currents,"' which arc higher than the majority of 
7 \i,fmpentic High-frequency Currents,—while valuable in the 
n ,.;Hmcnt of skin diseases, are less efficient in the treatment of 
constitutional ailments involving depleted nervous energy and 
[100 r cu-culatioiT, while the currents from the writers apparatus 
are especially adapted to the treatment of the latter conditions. 

Diseases involving the muscles and motor nerves art most effi¬ 
ciently treated by currents of a very Joupfreqiigncy— that k 
low from a High-frequency standpoint; in other words, too low 
to allow of their practical generation by the disruptive discharge 
of a condenser- A Farad ie coil provided with a ribbon rheotome 
or a small sinusoidal alternator, giving a current of a maximum 
frequency of 5,000 per second being best adapted for the purpose . 1 

The Kinraide Coil charges its condenser with a current of 
high-amperage and relatively low voltage— the extremely high- 
potential of the High-frequency Current from this coil, resulting 
almost solely from the il step-up” transformation in the Tesla 
Coil. In most High-frequency Apparatus the increase of the 
potential is more or less equally divided between the "High- 
tension Transformer” and the “High-frequency/ or Tesla 
Transformer- In Gaijfe's new X-Ray and High-frequency Ap¬ 
paratus, described in a preceding chapter, the alternating 
incandescent light current is raised from 104 volts to 00,000 
volts, before being conducted to the condensers. Piffard s fly - 
perstatic, when used with a large Holtz machine charges its con¬ 
denser at an even higher voltage. 

The various machines designed and employed by the writu 

occupy a position between the two extremes respect ivt h exem- 

1 X’o absolute rule for the use of the terms High Mid ///' . 

Frequency: “ Frequency ’* is a purely relative term. In the P r y „ , 
the -writer has. for the Hake of convenience, defined a ^^h-irequert / '^ -^ 

a* an alternating current which does not produce muscular con — iVmfm 
affect the sensory nerves; it has, in other words, a frequency of o _ ' 

per seco mi; it happens that this frequency, which marks the limn - * 

tion ami motor re-action is the highest frequency ob tamable me - 

alternators, and we may therefore regard the term Ji Iligk-frequfncii <- nr t 
as synonymous with ■' Oscillatory ettimpnxer discharge.” » 4 

A full discussion of \ he relation her ween frequency and therapeutic 
i' given in the second chapter on *' Physiology;” 
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H4 - 

rjlU j«i bv the and Kinrnide Coils. The capacity 0 f th* 

^-riUf'a condensers averages from twenty to thirty times that 
of Doctor Piffard’s Hyperstatic Transformer, but it is only one*. 
fiftieth of the capacity used in the Kinraide Coil. The writer'.* 


therefor genefafep 

than those iproduo-Vv CUm ijts a much lower fre- 
i!'*fpif*ocy than that of the lhf ' foni,er » but of vastly greater 
J h<- peculiar prineinh. " A inraul€ Current, 
employed in the conTtnirr ° ^ “* the Kinruid * Coil has been 

mct, ° a * two portable form, of High- 
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obtained from the illustrations in Figures 64 and 65, Fadt <>■ 
these coils is designed for operation on the 104-volt alternating 
current, and consists essentially of a small closed-cireuit trans¬ 
former similar to that used in the Kumtide Coil, except that 
the ratio of transformation is somewhat greater, the secondary 


" ren "' "ran-m*jttBlfcT thebafei-tick 

i, '-V Apparatus, which, although of different 

»lib- ■" of action, and detail „f design that S' ""*’ 

I,, appropriately described under a single heading. ' \ 

„f i hair general appearance and arrangement of parts may h 
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_ hi«h-frequbncv (tmiiOTH 

mml ,t having a potential of 2000 volts. The coin!, n,, T 


is vt 


- - ... , r<ry 

ntU( . h small.'i than that of the Kinrmde Toil, ami consequent^ 
produces currents of much higher frequency. A single ff i?b . 
frequency Transformer is used, instead of two, as in the Ki fl . 

rmde (’oil; lint the principles are the same hi both instrument* - 
rhe secondary consists of a single Hat spiral, its center, or poiiii 
of highest potential, terminating in an upright rod capped with 
a brass hail and insulated with a hard-nibher bushing. I ri ^ 
coil shown in Fig. 65 the .spiral secondary just described is firm] v 


fifi. Kinraide Coil with Improved Spark-gap. 

mounted on the same base with h t t 

and condenser while in H , Transformer, spark-gap, 

foW »*~«l at'an an K U. tp . J ' E "- aU '"' if is arr3n 8 ed t0 

oscillating current f , degi ees during transportation, the 

primary snir-il hr f nti f 1( condenser being conducted to the 
Enable 4^ 'T!* °{ thp ^ -neW hinges. The objee- 
1-Xien the xjiark-iiai) '^ J l )ajatus °f the Teda-Thomson type has 
setiouLsly impairinir h * (01,0s ion and heating of its terminals 
cl large and lowerirnr 1 Ill ' Kt ^ llK - s ^ °f the High-frequency Dis¬ 
arm of the Kinrnide of the coiL *'» the original 

that rnany operators 4 * tInfecf was of Mch a grave nature 
hie sacrifices, i^ardwT**** fheir a PP aratus ar a considera- 

* as totally impractical and unreliable. 
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MlMHrAX HIOH-FHEgVEMeY TBSHAPEUTK-ft ir 

t* «•**“• f rr: *■ ^ 4^ in 

V '-« •* 1 °' ! S,lOWn m ?*• M. "Im b is provided with « ! 

l>m’ vrtl 9|W'k-.c?i|' i<><iMstmg of twn brass tulnw bv nUiti 

»«n. .•«(*=• iH-fwoo,. the outer faces of which tho dteduu^T. 
III.- bra-ss tubes projeet from adjacent prints in two cvlindrimi 
vossols tilled with water, which conducts away the supi- 
Huous heat of the spark-gap and renders the High-frcouoiu-v 
Ifechaiflfe from the secondaries full, continuous anti ste-ulv 
With the addition of this new spark-gap the Kimoid, Coil has 
become a convenient and reliable apparatus for the generation 
of the X-Ray on alternating circuits, and for use in wirdcss tele*, 
rephv. ]t is probably the most efficient t iigh-frequency Tnui* 
ormer yet devised, as the power and volume of the secondary 
discharge is truly enormous as compared with the extremely 
small amount of electrical energy which the coil draws from the 
mains; its relatively low frequency, however, renders this appa¬ 
ratus unsuitable for therapeutic purposes, while the two coils 
above described which have condensers of much smaller capacity 
produce currents which may be successfully employed in the 
treatment of disease. This reduction in condenser capacity, 
however, is made at the expense of efficiency, and for Heavy 
X-Ray work a dangerously high amperage must be employed, 
for the general run of X-Ray and High-frequency work, how¬ 
ever, these coils are said to give very satisfactory results. 

Several years ago the manufacturers of the htnraide Coil, 
recognizing its inefficiency as a Therapeutic High-frequency 
Apparatus, introduced an instrument of similar construction 
but producing currents of much higher frequency, called the 
“Cyclom Cod.” (See Fig. 67.) This apparatus, which is no 
longer manufactured, is mentioned as an important example in 
the comparative study of High-frequency Foils; it uses a step- 
up transformer which raises the potential of the 1114-volt alter¬ 
nating current to between five and ten thousand volts. Glass 
condensers are used instead of mica, and the two secondary 
coils (which are of the Kinmidc type) produce a High-frequency 
Funvnt sufficiently powerful for ordinary X-Ray work, Al- 
* hough these coils have been used with some success in t hera¬ 
peutic work, they do not conform with the requirements which 
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HKiH-FKEQCTENf’V CTHKEXTs 


to. been formulated by the writer as essential in a 
frequency Apparatus for physicians use. llus list of rer|i,j s j t( , 
characteristics embodies the writer's deductions from ten ye a ,. s ; 
practical experience in the construction and therapeutic u*. of 
High-frequency Coils. 

In the first place, the apparatus must be convenient and at¬ 
tractive in external appearance and capable of transportation 


1 ,TG - ^--Cycfone Coil, (Portable form.) 

wires coimeclitJ jp!** ^ ^ Wor3an S Parts, or loosening of the 

Second its trair Van0U!!i 0 ircui ts. 
made of tluj 0 j i arK -l condensers should be strongly 

as to render the t- U -i*V ^ llul ^‘ r * a C and so perfectly insulated 
hut in the event IfT " '!* ° f * breakdown exceedingly rare; 
he easily and freelv licc ^^ en ^ the working parts should 

kunaelf' hi the absenc^T**'^ S ° a * tf> eilft hle the physician 
a P}xiratu$, 10^2 if, P ,* ■" ^ {1< ' ctricai ox l>ert, to teat out his turn 

f d irfuck the breakdtni'h or interruption 
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injured pan 


AMKHH AN- HIGH-FHKQUENCY THEHAPEfTics 
(V * W/ 0CClW - V rnnore ,/ w *, 

Third. the current should be under perfect control and « 
-urput in the secondary should Ik- capable of regulation by the 
. ,i: m-ing methods: ia) the graduation of the current used to 
■\cite the primary coil of the step-up transformer by means of 
Rheostat, or an adjustable inductive resistance; (‘‘Choke Coir ) 
By a variable spark-gap, provided with an easily accessible 
micrometer adjustment. The spark-gap should be self-cooling, 
and if at all noisy, should be completely enclosed in an asljesto*- 
1 compartment. Its discharging surfaces should be easily 
movable for cleaning, and if the action of the spark causes 
them to corrode and wear away they should be so constructed 
as to be easily and economically replaced. It should be possibk 
to run the apparatus at its maximum output for several hours 
continuously without overheating, and without evidence of 
fluctuation or loss of efficiency. ■<There should be some 
method of varying the potential of the discharge by the intro¬ 
duction or withdrawal of resistance in the external circuit; 
this may be accomplished by the use of a variable air-gap be¬ 
tween l»ras> disks attached to the ends of sliding rods, by inter¬ 
ring glass plate*. vacuum tubes, or insulated inductance coils 
in series with the patient in the external circuit. 

Fourth, the various parts of the apparatus should Ik so pro¬ 
portioned that the High-frequency. High-potential Current from^ 
the Tesla Coil will possess the following characteristics' -a. 
Sufficient voltage or potential for the production of a full fine¬ 
grained “Ejjhive ” at a distance of eight inches or more from 
the patient; the character of the discharge being such as to 
admit of this distance being reduced to three or four inches 
without danger of “arcing ? the patient. In applying the brn*h 
discharge from the static machine, care must t>e taken to prt 
vent the electrode from approaching too near to the patient s 
body, otherwise a bright spirt: will jump to the latter, causing a 
painful and unpleasant shock, with sharp muscular contractions. 
With Texbi Currents a somewhat different phenomenon occurs, 
the ejfi*/ e being changed, not to a xpirk, but to an arc discharge^ 
or an actual electrical flame, which often burns a small hole 
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HlGH-FTifiQm^CY rURHF,\TS 

throng the clothing ami causes a painful “sear 1 * or Hhter, 
before the elective can be withdrawn to a safe distant. Hy 
cutting out the secondary oscillations, by the interposition ..f 
ohmic resistance in the condenser circuit {"damping" the oscib 
lfition in other words), we can obtain from a Tesla Coil “Brush” 
and “Spark " Discharges closely resembling those produced bv 
a static machine. 1 {£) The currents should have a relatively 
high frequency with the shortest possible intervals between the 
different t>el$ of oscillations, so that no sensation of shock or 
fluctuation will be felt when the patient is placed directly across 
the Tesla Circuit, or when the current passes through the pa¬ 
tient's body in series with an incandescent lamp, (c) The 
current should have a relatively high amperage, capable of 
bringing to full brilliancy an eight candle power incandescent 
lamp, when the latter is connected between the hands of two 
P&sova, one of whom holds in his free hand a terminal of the 
Tesla Coil. The current from a single terminal should be capa¬ 
ble of brilliantly illuminating a series of five or more Geissler 
Tubes when the latter form connecting links between the hands 
of an equal number of persons. In order to obtain the best 
t lerapeutic results, it is necessary that a current be employed 

li i !h 1 V mau ^ es * * Ts potential, frequency, and amperage, bv 
lighting lamps or vacuum tubes m the above manner, as efficiently 

j , K1J T . \ M} * 0f tul3es I 0Tm a direct connection between the 
I" 5* TherC ^ coils on the 

one of n , R .' 1 l ' XClte a ' vacuum electrode,” connected to 
body will^bfJT r^ f° St [ ong * y l * iat tlie Surface of the patient 's 
electrode* wliib^'f^ ^ * few secoilcb of contact with the 
by a metal hanVl * +i* r at,ent connected to the same pole 

illuminated if l.V.d * C *"’ de " ^ 

contact with some narl nf'ii , tht ' operator and brought in 
from such machine • K * s body, The currents 

and superficial lesions, 0 'wiu 7hf ST** t, ', catmcnt of )ocal 

: zz it wm 

of the Wminah, of the fj %“Patient connects to 
a ine J eski Gml. (^) The Testti ton-rents 

i wudn-Staiic Efforts ” i Tb ■».. 

’ 1,1 Chapterofi Moduli.**," 


1 Se<* 
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should be of sufficient volume to produce X-Rays capable of 
giving a clear fluoroscopic picture of the thorax, shoulder-joint 
etc., and of giving a satisfactory skiagraph* negative of the 
hones of the hand in one second or less, when the machine is 
drawing not more than 500 watte from the mains. 

The exact details of construction necessary for the production 
of an apparatus having the above ideal characteristics can lie 
determined by experiment only, and the writer’s efforts in this 
direction were but partially successful until about two years 
ago, when he was fortunate enough to discover a combination 
producing results of the above character. The fortuitous cir¬ 
cumstances which led to these results, while in some degree 
accidental, were mainly brought about through an exhaustive 
comparative study of the various types of High-frequency 
Apparatus that had been produced up to that time, including 
the writer’s earlier models. For a long time it seemed to be 
impossible to produce currents which should be equally satis¬ 
factory for therapeutic use and X-Ray purposes. The Kin¬ 
raide Coil produced X-Rays of great power and penetration, but 
has been shown to be impractical for therapeutic use; the 
writer’s earlier apparatus, on the other hand, while seemingly 
ideal as a generator of Therapeutic High-frequency Currents 
was decidedly inferior to the Kinraide Coil for X-Ray work. 
The successful production of one of these requirements seemed 
possible only by sacrificing the second end in view: indeed, the 
two seemed incompatible. There is reason to believe that 
other investigators reached the same conclusion. For example, 
the (i Jackson Coil/’ invented jointly by Mr. Kinraide and Mr. 
Howard Jackson, which was an ideal instrument for High-fre¬ 
quency Therapeutics was frankly avowed by its manufacturers 
to be unsatisfactory as a generator of X-Rays, for other than 
therapeutic purposes. This coil, which is no longer manufac¬ 
tured, embodied a number of new and unique features which 
are worthy of a brief description. The High-frequency 1 rails- 
formers are of the “Kinraide type/’ but the secondary spirals 
contain fewer turns of wire, and the ratio of voltage between 
the primary and secondary circuits is much smaller than in the 
K > nr aide Coil. In the latter the high potential is obtained 
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>Ht entirely through the transforming action of tlir High, 
icney Coifs, while in the Jackson Apparatus the voltage p 


almost 

frequency Coifs, while in the Jackson Apparatus the voltage \< 
raised for the most part hy the “step-up transformer in the 
Low-Frequency Circuit: the Jackson Condenser lias but 




Fre ‘ G8.—Spark-gap of Jackson Coil. 

IS? * e capa f >' of th!lt of the Kinraide Coil, and coo*- 
dr ha ia T ? r mUCh higher as the chewing 

ZT e at thV’ T' fr0m 30 ’ 000 t0 4 "> 0tK) volte, the am- 
™~,v TIT 1SmUeh ^ th *“ ™ the Kinraide Coil: 

arc uZta^ Th' " “* W,ter «*“»* 

v ‘ ie fc P a: ^ occurs between the edges 


cT£2rrb *r«- c 

■ B- Cyclone Cofl. C, Jackson Cofl, 

Uv ° horizontal bars of iron aPnut * - . 

s'****, and alxmt one-half inch in r*° ^ ^ in 

th-m may be varied bv a mmomot ’ th& gap betweerl 

support the bars are each provided litT " ^ *** ^ which 

1 kh U ^ th a senes of thin copper 
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,| rl l 1 s 1o radiate the heat; if the edges of the bars become 
olunteti or corroded, the latter may be withdrawn, and turned 
(trough an angle of 90 degrees, so as to bring a fresh edge into 
position. (Fig. 68.) This spark-gap gives excellent results in the 
hu-kaon- Coil but it is not satisfactory when employed in a eon- 
,. ns or circuit of low voltage, such as is used in the “Cyclone Coil” 

■ , v example. (See Fig, 69.) In the latter instrument the spark 
i ^cs places between the parallel faces of iron disks about three** 
mar tea? inches in diameter; these are mounted with radiating 


4 - l 

1 i 


Fig. 70 .—The Author’s "Special Hercules” Coil. 

wings, as in the Jackson Gap. The general appearance and con¬ 
struction. of the spark-gaps of the Kmraide ™ 

and Jackson Coil are shown in the illustration d ig- 6 Jh 1 
Iliglv-frequency Transformers of the Jackson Coil are entile > 
separate from the rest ot the apparatus- and ait suppoi - 
an upright wooden mast which is either fixed to the hack cm 
the cabinet, or mounted independently in an iron tnpui 
in Fig. 71, and the primaries of the High-frequency Coils are 
so arranged as to allow of one or both secondaries being used, 
so that the effects of a Tesla Coil or an Gudin Resonator may 
be obtained as desired. The greatest value of the Jackson 
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104 .. 

roil Ito in to dutiful w -*>* b full > of fine <01 

and fret' from fluctuation; while it may be controlled or CTadl) . 


JStkWn f ' Vil1 with ^epariite Secondaries. 
f ‘ fJ w,tts th(J greatest nicety hv n 

Jj ‘ V aft a iljustal>k- Rhemtat i lt <i *' t,:iero,ne * < -r ^Mirk-gap, ami 

"d’.lrtMiroi effects” ■<! \ Jt ' bow-frequency Circuit. He 

obtained from the J„ch«m foil 


■avy 
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Jjv.-rtinp the condenser discharge from the TwAa Circuits to a 
I ,.vy spiral solenoid called the u Thermo-Faradie Coil,” which 
v tl produce as high as 3,000 milliamperes of current. 

ju the ensuing chapter the writer will descril>e hi- 
f lide-fr^ iucney Coils, which conform to the list of requirement- 
. ^aerated in the preceeding pages. 
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CHAPTER VHI ' 'qH 

HKIH-FKEQUBNCY APPAKATVS OF THE AMERir ax Tvf(R 

Tesla-Thomson Coils 

The machines which the writer employs in his practice at the 
present time embody the most recent deductions from his 
clinical and experimental researches, i hey are of three different 
models, being denominated bv their manufacturers as the 
“Hercules,” the “Ajax/’ and the “ Hercules Universalthe 
first two are of the “Tesla, type" for use on alternating electric 
light currents; the third or last being a direct or continuous cur¬ 
rent machine, although arranged to work equally well on an 
alternating supply. The term “Univerwl” is employed not 
oiliy from the adaptability of the apparatus as regards exciting 

i: T'!‘ U ; !)U ! '!'T * hofact that !t combines in a single instrument 
. I, l,h 'f ,r l <-< Resonator, and Tesla Coil. The. details of the 

Of 'he " lU b ® discusaod under a future heading. 

,hC “ AjaX ” CdI fc P^ly 

construction and is H<. ' . , . 'T v elaborate and expensive 

specialist. The “ \jC’C *i ,, ‘ llnari *J r ior the electro-therapeutic 

s " Fig; 72. Pig. 73 shows* a f " COnventional Cvpe is shown 

known as the “Ajax special ” tT‘ Wld more P retelltiolls type 

111 so far as their transfA, lese t ' v ° ma ehines are identical 

foils are concerned but ti'i enacts, spark-gaps and Tesla 
■' ’lii'nei: o- arrangement model involves a eon- 

n °t found in it s s :’ ! acu -‘®ibility, and range of tiseful- 
wavy solenoid producing n " v 1H f 0t , 0typ< '- I( is provided with a 
aracbe currents," l las *’ t . ' ’ ul " rV Arsonvd” and “Therrao- 

,ts Primary current, and n , UCt " U!e for thc graduation 
;;;;;- at 'rira„sf 01111 , 1 . f ;: , y; ^pped, if d<,i,„!. with a 
currents. ,ht deduct, on of cautery and diagnostic 
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Vui. T2 ,—The Author's “ Ajnv Coil. ’ 


In the “Special Ajax' J the 104 volt altcmafing vAinvnt is 
passed through a .convention uj closed-nrcuU trunsforrtlf'r, in which 
Mu- potential is raised to about 1,0,000 volts. 1 he amount i'i 
cunviii didivcrt-< 1 from the transformer is determined f»y the 
“fiteppud” inductance above-menl ioned, which admits cit her one, 
two, or three and a half amperes to the primary coil; according 
to whether the plug on the end of the sendee cord is attached to 


" ,M ' KKX ' VM ^ Hum nm,t ,. svv 

1 ' i \n\ res jo** 

I'lu' development of the “ Ajax“ Special . . 

< llti various details is the work of Mr. J<>h n ft 

->f Constructioti for tho KU*tro-H a ,li*i»„ l .'oolXw' 
''■l'"" 1 thl ' " r,tcl ; is r>*r many now M,,* !11M , L^'" 

ujgtf'-Unrts employed in the production of Ids latest types nt 
^eparat us. 
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■-'■”1-1 A.l'KARATUB 


rii-e 


nils, 


...- lhe *”>&»«* consists of a number of section, ^ 

of which contains five pairs of glass plates eoatrd with tin-foil 
:iiul firmly imbedded in a wax composition; this construction 
allows of the removal of a portion of the condenser in the rare 
O vont of one of the glass plates being shattered by rough handling 
of [be machine during transportation, and, inasmuch as the 
machine will work satisfactorily on a condenser of less than its 
normal capacity, the damaged section may be shipped to the 
ku-tory for repairs. The spark-yap is similar to that employed 
in the Cyclone coil previously described (sec Fig. 60), except 
tlmt the iron disks of the latter are replaced by brass pieces faced 
villi pure silver. The coil which the writer employs in his 
i n-acti^e at the present time. is provided with a spark-gap similar 
in principle to the above, but of an improved construction, 
i voicing several new and important features; the movable 
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and 


■Vr 74—“Theater Plug,” for varying current strength on “Cyclone 

“ Ajax Special Coils.” 

member is operated by a cam or eccentric, which \aric^ th. 
ipark-gap from zero (or contact), to a maximum length of ive 
millimeters* corresponding to a rotation of the taw 110 ^ 

an arc of 180 degrees. The hard-rub be j adjusting 
attached to the end of the cam-shaft which projects t nou & 
door of the cabinet, and is provided with a metal horn , oi l™ 10 _ * 
moving in front of a scale which Indicate^ t n u1 ^ . - 

spark-gap in millimeters and tenths of a millimeter. y . » 

the knob to the extreme right, bringing the hand °PP°V, 
letters “V. V ” on the scale, a gap of five millimeters formed, 
which is too great a distance for the current to 
sequently no spark passes, and the apparatus Di a> lt - , _ „ on _ 
to operate an ultra-violet lamp which connec t c 
denser circuit by means of suitable terminals ( lg ’ . m 

The * f High-frequency 1 ’ or -Teste-TImmson ’ Iransfonnu em¬ 
ployed in the “Ajax” machine, consists of a primary comp 




































no 

Of ii .small number 


cornu™ 

of turns of course wire wound upon it 


" T”'. inches ill diameter, which is slipped over th e 

wnt&onhe seccmdary tr/iL which is f °7 nG f of a great many tlirn » ' 
' ■ ^tremdu line silk insulated wire, closely wound upon a tube 
' in ; indl€S ii! diameter and about two feet, m length. The 
nmulai'space between the primary and secondary tubes contain* 
number of layers of flexible mica and the High-frequency 
Transformer thus assembled, is permanently embedded in solid 
wax ill a suitable wooden box, the primary and secondary 
terminals being brought through the walls of the latter by rubber 
insulating bushings. The High-potential High-frequency Cur- 
Jrn t i s led from (he u Tesla” secondary to a pair of insulated 
terminals surmounted by brass balls; a third terminal called 

the “dummy ” is fixed on an in¬ 
sulated pillar midway between 
the two active terminals, and 
consists of a brass disk co¬ 
operating with a similar disk 
on the end of a sliding rod in 
the left-hand terminal; a sec- 

iMi-t-V — The Authors New Graduated Olid sliding rod ill the riffht- 
Spark-g^p, for A jax Coils. , 

hand terminal ending m a 

'mull brass ball, its counterpart being fixed to the right' 
ii.md side el the “dummy. ’ W hen the machine is in operation, 
utid the right-hand rod pushed into contact with the “dummy,” 
a brilliant pin pie Lffiuve will be formed between the brass 
[' ■ Ls, vI k rt the latter are separated by a gap of three or four 
i-u i m if the disks be in contact, and an air gap formed on the 
ny it- land sale of the “dummy” between the two brass balls. 

' V-T S' " ,U omn ' in the fontl of a flaming ‘- Arc." or pencil 
V .. a. tihes of these triple terminals to produce various 
io.lihrtu.ons m the character of the secondary current will be 
considered in detail in a later chapter 

( 'nie “llorrules,” shown in Fig. 76. closely resembles the 

.-went that 40 a< ltS 2 ctrlcal “iistruction is coneerned, 
tion- rv on, TI ? Spark ^ ap 18 ‘-"‘Ployed instead of a sta- 

.lilk ,2V ! h °lr mler J , 0Wn Fig - 77 > °f * bra* 

U ‘ 0Un ‘ Cd 0,1 the C1 " 1 ot "x- shaft of „ sma)l a | tmiatin „ 


(o 
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ltl otor. being insulated from the latter by a heavy fiber bushing 
■ [ in' periphery of the disk is divided into rectangular teeth, one. 
j K df inch in width, by slots of the same width and depth; the 
i hieknoss of the disk is about one-eighth inch. The current 


Fig. 76.—The Authors u Hercules” Hkh-irequency Apparatus. 

from the condenser is admitted to the* disk by means of a graphite 
vr which presses against a graphite button held in «* ! V 
shaped depression in the exact center of a rotating disk. The 
sj .ark-gap is formed between th<- upper edge of the disk and a 
fora.— ball on the end of a vertical rod, which projects through 
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II " iV . 

a threaded bushing in the top of the cabinet and terminate* j n a 
hard-rubber adjusting knob. The writer has recently improved 
his rotary gap by substituting for the threaded ball-tipped rod 
a disk of nickel or silver mounted eccentrically upon the \r m . t 
end of a vertical rod, mounted not in the plane of the disk but 
about one inch in front of it. The spark, instead of following a 
vertical path between the upper edge of the revolving disk and 
the lowest point of the brass ball, traverses a horizontal gar) 
between the outer surfaces of the revolving teeth and the inner 
edge of the silver disk; the latter is somewhat rounded on its 
edges, and is about three-fourths inch in diameter and one- 
fourth inch in thickness; it Is at tached to the rod by means of a 

J threaded hole midway between its 
^ center and periphery. The rod 
'e ■ turns by means of a knob, as in 

■ a j jrjth crTn f° rmer but its bushing 

<■ i i s n ot threaded, and brass collars 
fixed to the rod above and below 
I— _ LL the bushin S prevent all motion of 

. IT " dl\ei disk except in a horizon- 

%^^“ proved “ 1 )W A Pointer attached to 

Motor, b. Slotted Disk, r , brass r °d just below the rubber 

Brush, 1 ^lilv™ Disk S”* 1 "!? m0VeS in ^Ont of a curved 

EooentricaJiy. ount scale and indicates the length of 

connection with the “ a ; W m the maimer described in 

** described does not CearT " ** ^ 

types of High-froauenov \ " ° °P etate satisfactorily on all 

to th « particular volt-aim"‘ ^ aiAtus ' but lt is peculiarly adapted 
* in fte ’-SS, and to*™* <* ** con- 
produce a peculiar effect on the ir * U r lilc]mw ' 11 a PP ears to 
lenders the latter more ebi^i • , t ^-frequency Current which 
liiis action will be disn, ; .V 1 * G1 u na hi therapeutic purposes. 

The frequency of the ■ N ^ * n an en suing chapter. 

r hat of the "Ajax,” as the ^ ^ V ' maR hine is slightly less than 
du* latter machine. The v 1 1 IlM ^capacity ‘is greater than in 
‘Hercules” is distinctly lii "l.er^tl ^ ^ ™ rrcm in the 
machine draws a larger" amount and . ,he 

icctncity from the mams. 
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CHAPTER tX 


.mrinCA,N HlGH-FRKQU^rV APFARATU* FOE 11 DEFECT 
MODERN AMER» A> cUIi RENT ,! USE 

Mvvv physicians who prefer to employ the “TtOa-Thornmn" 
t ‘T/ ijin-h-fii'iiucney Apparatus have been handicapped by 
J-ir inability to obtain an alternating current, smice. In the con- 
portions of large cities and in occasional small ones, the 
direct or continuous current is the only source of supply. This 
is especially true in England and on the Continent. The first 
attempt to devise 3. means to adapt lesta Appaititu^ to direc.f 
currents was made in connection vith the original Iviiott High- 
frequency Coil,” and involved the use of a slate wheel bearing 
metal segments revolving against carbon brushes, and acting as 
a commutator which changed the direct current to an interrupted 
alternating current; but the slate wheel rapidly wore out, the 
brushes required frequent adjustment, and the device was ex¬ 
tremely noisy and cumbersome. ‘ Despite these facts, the writer 
employed a break-wheel of this type for several years, all of his 
clinical work at the Boston Dispensary being carried out by 
means of such an apparatus. When the “ Strony-Ovington 
machinewas placed upon the 1 market, it became evident that 
some other means must be found for alternating the direct 
current, and, after some experiments, it was decided to adopt 
vdiat Js known as a "rotary converter" This apparatus (see 
1 ^‘ ^ a ' shunt-wound f direct current motor, with the 

anTutuK. tapped at two diametrically opposite points connected 
. pcctueh to two insulated “collector rings,” which arc 

it , d ° n the armature shaft opposite to 

aeai JL ^ carries the commutator. Two carbon brushes bear 

oilern&tin/ r(A0% hig J ings, and from these brushes a true 

second cm-respondin io'tl ol,tainod — the numl *r of cycles per 

° ^ ie number of revolutions of the anna- 
314 
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« T , t «nd it i. therefore nee^o^lRSf 
I’,, ,,,• r* ,o of transformation in the step-up 
noirr that tin- condenser may be charged at the Wlnc potent^1 

"T "7 ,S “ tht “*** alternating 

incandescent ljght current. In the larger types of rotary con 

vrrters it » possible to obtain an alternating current identical 

i„ voltage with Hu- dmset current which excites the converter- 

Ibis is accomplished by the use or a second set of armature 

winding® insulated from the direct current circuit: and the 

instrument becomes in reality a “Motor Dynamo’’ or "Motor- 



D< } - ?S.—Rotary Converter, Excited by a HO Volt pirect Current, and 
Generating an Alternating Current of SO Volts. 


or.” This construction greatly increases the expense of 
verier, and, unless the High-frequency Coil is to be used 


‘iterator.” 

t 1 CO I IV' 

f - - - -- 1 — -- — 1^1 i ** 

both direct and alternating currents, it will be simpler to 
apt the transformer for the lower voltage of the ordinary type 
rotary converter. 

Physicians whose knowledge of High-frequency t uncut.- ha> 
en derived from European textbooks will be familial onh 
l li forms of apparatus in which the Huhmkorff coil is employ d. 
eh ;is have been described in a preceding chapter. A tuiinbu 
American manufacturers have introduced outfits ot tlit abou 
pe, some of which are equal if not superior to the productions 
the best European makers. Examples of this type ot appai- 















































*«i. 79.- 


' Seidel-Western 


tor Exciting High-frequency Appan 

( ondensfcrs of variable 

beneath the coil \vi * a l >acjt y mounted in a compartm 

**” J iTfV^ "f, * W ^“ <* - Elect 

frequency Apparatus arrant ] f 9hows a tiuhmkorff Hi; 
light current) the nW ' 01 use on the alternating elect 

d“J«lin tlu-cir Clli ; ;r;: me,,ti0 ' lwl »fca Condon*, is not 
*' ver f adapted for use with t aria ngement shown in Fig. 79, ho 
a mercury jet or lurhlt K Lrect current) in connection wi 

llj ^ 1 11 lI pter, tlie condenser mus f I 


11 fi hiuh-i.'rkqcenc.tv cttrrento 

shown in Figs. 79 and 82. The Ruhmkorff coils in th«* ! 
• ‘ L „f similar construction, being enclosed m a cherry 
ni'diogany Ik.m filled with a jelly-like msulatmg medium. c 0; 
of this construction, all things being considered, are less liable to 
injury or breakdown than those of the conventional type j„ 
which the secondary is protected by a t hin sheet of hard rubber. 
Tht? two coils above-mentioned aio pio^iilud with large mica 
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\H»UKR\ AMKUU'.VN* Hunt-VHVm-i v' 

1 " l M’l’ \ H ATI S 1|7 

rl j i pl(Wrti . TllO *' rVSCmifOrs ‘' 
in the above outfits are of 
riie conventional Euro{*'»u 
ivih\ and their action and 
adjustment are similar to 
hose previously described. 

In Fig. SI a slightly diflfer- 
at type of High-frequency 

\rparatus is shown, which 
ombines the resonance prin¬ 
ciple of Oudin with the in¬ 
ductive action of the Testa- 
son Coil: it is called an 
lnducto-1? esonator. and, in 
■lie opinion of the writer, 

: -Assesses some advantages 
over the conventional “ Oudin 
Kesonator." 

In Fig. :S_. is shown an 
V meric an II igh - frequency 
outfit which, while employ¬ 
ing the regu 1 ar Oudin - 
■ '-\r*vr ; "vl system shows many radical departures from the 
customary arrangement of the parts in the European appa¬ 
ratus. The resonator and solenoid 
are both enclosed and mounted 
horizontally above the Rithmkorff 
Coil, which is embedded as those 
above described. The inter¬ 
rupter, which is of the electrolytic 
typ€ f is enclosed in a cabinet 
on the side of which is a large 
rheostat for varying the primary 
current. 

This apparatus is said to work 
well on either direct or alter- 


Vie. SO. -“Sdiddel-'Western” d in¬ 
frequency Apparatus, for l sc with 
Coil Shown in Fig. 79. 


tnj.si. — ■ iuducto-pe^onator." In- mating circuits and possesses a 
\plving Induction, as well as , ' , , . ’ » r i, jV 

Resonance. marked advantage in that the 
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||s mon-FIlfMVKNC'V CVKKBNTO 

Ruhmkorff and High-frequency Coils are combined in a 

unit. 

During 
chine 


single 


, U rimr the pa# few years a number of High-frequency Ma- 
have been placed upon the market, which combine a 


!•'<=. ^ Hi^h-fivqiiency Apparalus. 

,° f •** 

bination differ in a niiiv i _ r Ulhnt * P r °duced by tins corn- 

;i typical Tetfo apparatm 3 " T from those obtained from 

r vppat at us isudi as the \mt,»r» a *. v 

far e * a 'Me), nor are they similar in 2 ? ^ maeh|lu ‘* 

in character to currents from 
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jin Oudin resonator; they are, however, suitable for therapeutic 
rise in practically the same manner and for the same conditions 
as the currents above-mentioned. A well-known example of 
this class of apparatus in the so-called “Cole Coil,” shown m 


Fic. S 3 .- The "Cole Co$” for X-Ray and Highdrequency Generation. 

Fig. S3; the general design and arrangement of r* iI [ 1 *j u 

work of Dr. Leirls Gregory. Col#, of New ^ oik ti(>. 
High-frequency Coil is a modification of Piffotd^ 1H pt 1 stain 
Transformer,”' with its primary windings altered so as to adapt 
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it for use 
glass case, 


high—KREC jCEVGt GDBMJNT8 ? jm 

Llse W ith a nahmkotff Coil. The latter coil is mount.-d j„ u 
!aBCi surmounting a square wooden cabinet containing the 

electrolytic interrupter. An ammeter is permanently fixed to i } l( . 
front of the cabinet and indicates the amount of current pacing 
through the primary circuit. By means of a pulley, operated 
b v a handle at the side of the glass case, the connection is made 
between the Ruhmkorff secondary and the Piffard High-fre¬ 
quency coil, which is mounted in the manner shown in the illus¬ 
tration, Mukiple spark-gaps are provided for X-Ray purposes 
and when equipped for use on the alternating current a ** ViUard 
Valve” and “Oscilloscope” are included in the outfit. In addi¬ 
tion to the two Leyden Jars belonging to the Hyperstatic, there is 
a small accessory jar for use with the “ Piffard Ultra-violet lamp ” 
The frequency of the currents from the Hyperstatic is about the 
same as when a Static machine is used to charge the condensers 
A convenient feature of this outfit, is the use of steel tapes to 
connect, the coil with the X-Ray tube, or electrodes; when not in 

I'icLweT taPPS art ’ aUt0matlcall >' coiJed «P like pocket tape- 

deSbed U P it a , ratUS * k ( maQy wavs ‘o the one just 

4 -tat t °l " ****** Goil te inter- 

former of he tJ ** * High-frequency Trans- 

! ■' 01 tll( 1 ^Thomson type The L-i l 

* considerably larger and nf ' 'l ^ howevcr? 

static", and L of 0f " reater Power than the "Hyper- 

of its condensers being at^ff freqUeney ’ t!le ca P aeit >' 
paratus. The imnoi to - " *° U1 tlmes that of Piffard's Ap- 

interrupter, which is one /rfT ° f t,US 0Utfit is its »>rchanieal 
breaking the primary 7 * <teris,a for 

part Of the cabinet i . f aRuhmkor ff «)il. In the lower 

and diagnostic light imm- ° C a Smal * tj;a nsfomier for cautery, 

+ ^ L puu poses, 

of ° utfits of a* “*«*«- 

a ^ u ded to (ee e S4)^ V ^ l ' TCU * cs Universal/' previ- 
■* wooden boxcontainirifr s! V i 1 * OWer P aj- t of the cabinet 
embedded, which is wound _ w *■ _' Ruhmkorff coil,suitably 

o exceptionally high amperage ^ *? roduce secondary currents 
1 t o il is an improved pWr / ,. n the 83,1110 compartment with 

«*ton*pter, recently invented 
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MODERN AMERICAN IIIGII-FRfiQrrvrv 

ENCTJf APPARATUS ] 21 

by < h,: ' ttUthor - 80 a,Tan ««l as to be practicallv noiseleas , " 

» b V ?d ( hy “ rf ‘ rod in a knob on top of^ 
cabinet. (See l ig. So ) A Tesla-Thomsm coil of peculiar design 
fa mounted between the top of the cabinet and the plated 
ftl |,ie winch supports the Mexican onyx pillar* of the triple 
terminals. The arrangement, of the apparatus is such that 
normally, the Ruhmkorff Secondary Terminals are connected'to 


Condemn 


> 


Injerrupter. 


Fig. 84.—The “ Hercules Universal/' the Author’s latest Apparatus for 
Obtaining both if Ruhmkorff*’ and True 1<r Iesla" Currents, from either 
Direct or Alternating Service. 

the High-frequency Circuit; when it is necessary to employ the 
Ruhmkorff current directly (as in the excitation oi X-Ray tube*, 
for example), the two insulated knobs at either side of the 
central panel are pulled out, like the ‘‘Stops’ oi an organ, 
exposing the binding posts of the secondary circuit and simul¬ 
taneously breaking the connection between the latter and the 
requency Apparatus. The writer believes his apparatus 
o unique in that a multiple-plate condenser and short spark- 
gap are substituted for the Leyden Jars and long, high-resistance 
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jilfi I i-rUEQUENCV CURRENTS 
gap employed in all other forms of “Bukmkorff 1 ligh-freq U r., K - v 
Apparatus/' 

When operated on the alternating current the electrolyte 
interrupter may be dispensed with fa suitable short.-circuithnr 
switch being provided for the purpose), and it would then }->' 
difficult to distinguish between the High-frequency currents and 
a true Tesla -Thomson, current from an apparatus with a closed- 



™ aiit transformer. Even when , 

with the interrupter in ■ ■ operated on a direct aurren 

t>,, -.I,,., % High-frequency CW 
those of its alternating nro^tv ^ * Poetically identical wit 
lubes in skiagrapliic work* * 1 \ ' ,xct ‘ pt for exciting Crooke’ 
( urrenl is available for the 1 -nr ^ ^ ^ er °od<rnj Euhmkor) 

decidedly superior even to tb ! • and as it gives result: 

( nrrent H i<)h- frequency 1 pparati 0 .’ Ta,n ^ Wltfl alternating 





































































MOPEKX AMERICAN HlCtfl 'FREtjVENCY APPARATUS VIA 

jiirpo^’ including X-Ray therapy, the High-frequency Cur- 
- nts from the above machine are of equal value and are em- 
’. i]oyoC j in the same manner as the currents from a standard 
\j;ix ” or “ Hercules 1 ' Coil, 

(>ne very great advantage of the “Hercules Universal” is that 
ji dispenses with the cumbrous and costly “Rotary Converter”; 

- t [ua y a i 3 o be commended from the fact that it may be operated, 
on either an alternating, or a direct current. For 
diose who are desirous of comparing the action and therapeutic 
value of High-frequency Currents of the '‘Teda-Thomwn” 

( vpc w ith those of Gudin , or d’Arsomxd, the above outfit is 
{specially useful, as it readily admits of the use of separate 
solenoids and resonators, which may be used alternately with 
ihe Tesla Coil by the employment of the two "organ stops,” 
above described. 

This apparatus, which will be placed upon the market within 
the next few months is the product of several years research and 
experiment on the part of the author, who formerly believed 
it to be practically impossible to produce from a W*# 
outfit High-frequency Currents of the same general c laractei 
as those obtained from a typical Tesla-Thomsm Coil, excited 

from an alternating current transformer . _ 

The final solution of the problem was obtained through . 
use of a Teskt-Thomson coil oi a peculiar and uiuqvu \\iw- ■ &. 

in connection with an especial form of spark-gap, anc a 
korff Coil giving secondary currents of high amperage. 


(C) Jeff Behary 2019 


168 









CHAPTER X 

ANALYSIS AND COMPARISON OF HIG H-FREQUENCY CURRENTS 
FROM DIFFERENT FORMS OF APPARATUS 

In order to obtain an intelligent idea of the physiological and 
therapeutic action of a given type of High-frequency Current, 
it is necessary to accurately analyze the method by which the 
current is generated, and to study it from a physical and mathe¬ 
matical standpoint. The “Graphic Method," previously ex¬ 
plained, will hi' found of great assistance to a clear comprehen¬ 
sion of the difference between the currents generated by the 
various types of apparatus which have been described in the 
preceding chapters. 

The factors which determine the qualities of a High-frequency 
Current arc as follows : 

(a) Capacity of the Condensers. 

\b> Potential or A oltage of the Charging Current. 

(c) Rate of Charge, or the number of Primary Discharges per 
second. 

:rf! Inductance of the Discharging Circuit, depending upon 

w size I of wire, and the diameter and number of turns in the 
Solenoid, or Primary Tesla Coil. 

u ) I he length of the Spark-gap a „d the nature of its Terminals 

these conduct a wav the 

heat generated at each Primary discharge. 

total le^thln'r* a “ d DUmber ° f T “ rns P cr the 

paml rifh the Reso ' 1 ^ or - or Secondary Teste Coil, as com- 

Vhilht ° ™ ° f the SolBnoid * Primary, 

capacity ll,w7 0 * “ U Primarily a function of the 
to a large degree' P 1 '-' 31 ™* characteristics are affected 

t -Z t™L n , :-T SK, r of (he -rina- 

- iple, the discharge from the wri ter’s “Hercules, ,f 

134 
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AXALY&IH OF HICJII—FRKQt"EX<' Y CURRENTS 

Ajax “ machine, forms a true ore, or electric fame, quite difTer- 
,j from the snappy spark-like discharge of a High-frequency 
. ,u excited by a static machine. (Fig. 86.) The discharge from 



and the large volume, or amperage of the charging current, com¬ 
bine to produce a practically continuous series of oscillations, as a 
second primary discharge occurs before the secondary oscillations 
which succeed the first initial discharge have entirely died out. 
This continuous current is shown graphically by the curve “A 


6 


mffi' 


‘ RA/l/i/v- M/i/ im 


Fig. 87.—Graphic Tracings of H^-frequency Current*. 

A > Current from Author’s “ Ajax Coil." B, Hypers iltlC 

Oudin Discharge. 

! ; ig. 87jj which gives an approximate idea of the t - nr 

the discharge from a Teda coil. It is, m tact., a tlUt ^ rent 
''‘■Trent of High-frequency and High-potential white t 
fr om a Resonator, or Static High-frequency Appara 
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CURRENTS 



of groups of diminishing oscillations, Separated by period* 
during which no current passes* The low amperage of the static 
machine makes it impossible for the condensers to recharge with 
: my degree of rapidity, and the intervals between the different 
^cts of oscillations are necessarily much longci than the period 
occupied by each group of oscillations. This is graphically 
represented by the curve “B’ ; (Fig. 87). The curve “C” 
Ide 87) represents the discharge of an Gudin resonator 
by a Ruhmkorff coil. As the current from the 
relatively large volume, the condensers would be recharged 
quickly, were it not for the tact that the spark-gap possesses a 
very high initial rmtfmze, and a slight interval is necessary to 


F, °- 8 *- A ™«W# ** <h» Product!™, Of Oudiu-d’Arsonval Cur*n«. 


-l-LJ WJ l 




‘■liable the condensers to acquire a sufficiently 
overcome this resistance. 

.hc i nr^t: 11 V" , ;:- s ;' mii,s the differa,t *»»•* 

Son 7th a Hl f frequene y C ~, we obtain a ek 

foric itrer <>f ‘, he vari ° us <- 

typical d Arsanvai Apparatus' ” ,c hh< Wii the arrangement of 
Apparatus. In Fig Wig shown” ° f | •“ Hlgh " fn '' |U '' 1 " 

different currents produced in tlirftw’ T ' Ppre f ntations of (1 

the d’Armrmd apparatus, we start “JnT apparatus - J 
directional current of low , „i, ‘ , , a continuous un 

in the illustration f™, 1,^1 

in other words, a < Ga.vS^ ^ “ «** 11 

sented hy the straight line “v« (F j„ B S^PhicaJly repn 

magnetic break shown in Fie an fw’ " ' <>f U* 

_ SS ’ ‘Ins current is conven 































3 OF mw ~ F *currents 12 - 
inio •'"> interrupted galvanic, or nrimarv ,■ 
shown at "B (Fig. 90). Th( . l if ■ ™’ * 

direction arc all above the horizontal abscissa LT Tt° 
rent, acting on the soft iron core, pcriotfeallv f " S cur ' 
latter, and a high voltage, low 
( ho secondary coil. By reference to the cum- “ t v 

« " m be f“ *f* this T®** faradic, or RuhvLrff 
reus,Sts of per,o,he impulses above U ,e line, sepamted In- weaker 
impulses below the hue; the latter result ing from the completion 
of the primary circuit, which magnetizes the iron core, and the 
former, stronger impulses being induced by the sudden loss „/ 
magnetism at each “ break” of the circuit. A secondary Faradic 
or Ruhmkorff current is therefore an Induced, interrupted, Un- 



Eiir. 89.- -Arrangement for the Production of Tesla-Thomson Currents, 

symmetrical, Alternating current of relatively high voltage, and 
relatively tow frequency and amperage. This current passes to 
the Leyden Jars, which discharge across the spark-gap Ll G. If 
the outer coating of the jars be connected to two. sponge-covered 
electrodes in contact with the human body, a u Morton static- 
induced current” will pass through the patient. This current 
would be oscillatory, were it not for the high resistance ol the 
patient's body, which damps the oscillations, practically obliter¬ 
ating ail but the primary or initial impulses. An interrupted 
pulsatory current of relatively low frequency is thus produced 
as shown in “D” (Fig. 90). 

h the outer coatings of the Leyden Jars be connected b\ a 
coarse wire coil or solenoid, a path of low resistance and large 
Inductance is formed, tlirough which the condenser discharges 
in a series of undamped oscillations. The d Arson rat t unent 
'bus J imdueed is um-illalory, of high frequency, nanlomtcly high 
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■VXALYBIS OF If IGH-FftfiOirL-wrv 

yi I Mt T| CURRENTS 

v'Urtfl** A,ul datively high ampmer j* u , 

v, '• K• (Fig. at). 11 u “ )>y the 

M “K" k* gr&plnc tracing: of the discharge o( an Q 

"" M,or “ 0,t f d » th0 above mentioned. The c 

»-•<*■ is an^ « fmmewy to the d’Ar slmval CuiTont but V 

voltage is much higher, and m amperage much lower 

The Tesla Apparatus shown dkgrammatically in Fig. 89 is 

excited by a commercial alternating current of about 100 volts 

and a frequency of 60 cycles per second. It, is graphically repre- 

-mod by the curve “0.’' (Fig. 90). It may be described «„ 



^-frequency, Low-voltage, A]t*nw.iii^ . • ^ VrilWkTy Tosh. 

Hiifh-voltage Alternating Current, I, j *, Voltaire. 

J, Teflia Secondary; High-frequency and ^r> High voltage 
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anm-ntNUBNci- ci-rhento 

alternating current of largo amperage, low voltage and I w 
fret (uency. The alternations are symmetrical and the current 

is of sinusoidal type. 

The curve " H " represents the current induced in (he secondary 
coil of the step-up transformer. It resembles the preceding 
current except that its voltage is much highoi and its amperage 
proportionately lower. It is therefore an alternating current 
of low amperage, low frequency and moderately high voltage. 


t tvh ** 1 T-' 1 ' ' TraClngS lowing Frequencies of Different- Apparatus* 

- ’ Klt1 ^ ** <*™t. *. Ajax ('oil Current. C, Hvpe^atic ( urreu, 
*r \ 1 

throuL'li T nT ^ a ^ es irito the condenser which discharges 
Wtl of r^T SOleil0id 111 series ** the spark-gap “0/' 
from that 6btJ f f T t Qnm type is thus Produced differing only 
that the oscillati^ 1 ' ^ * ^ uhmfcCT ff High-frequency Coil, in 

somewhat lean 77* i' prat ‘ tieall >’ continuous, and the voltage 
he described as an ‘^ ll)Wn S l ’MucaI]y in curve ‘1,“ and may 
eratclv hjrfv vn u. muling current oi great frequency, mod- 
• volt*** and relatively high ^pemge. ' | 
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\ \ VI.YSI? 


°* % *««H^ilftQUKNcv (’URRE*™* j.., 

rh , current from the secondly, or High-tension Te*U, Coil k 
«'f the «n* frequency as the current m the primary, but its 
voltage is much higher and its amperage lower. It fe represent*,-! 
graphically by the curve “J” (Fig, 90). 

In the above diagrams it lias been necessary to employ differ¬ 
ent scales, as indicated, in order to show the curves within the 
limits of the available space. In some curves, as in that of the 
Static-Induced, different scales are employed for the mmafarns 
and for the spaces between the sets of osetifatiom. For example* 
if the scale employed in the case of the low-frequency alternating 
current, shown in the curve “G,” were used in connection with 
the Tesla Current in the curve “J/ J the abscissa line in the 
latter would have to be nearly one hundred feet long. 

The difference in the frequency of the High-potential Currents, 
obtained from different types of High-frequency Apparatus is 
illustrated by the curves shown in Fig. 90, page 130. 

‘A’ represents the discharge from a Kinrmde Coil which is of 
the lowest frequency of any oscillatory apparatus on the market. 

B represents the current from one of the writer’s “Ajax” 
or "Hercules” machines, the frequency of which is very much 
higher than the preceding. 

C ’ represents the current from the Piffard hyperstatic 
transformer which has perhaps the highest frequency of any 
therapeutic Tesla apparatus. 
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CHAPTKIi XI 

„ HV PHKXOMENA AND PHYSICAL PROPERTIES OF HJGH-FREQt'ENTy 
" CURRENTS 

Many of the apparently paradoxical effects produced by High- 
frequency Currents may be easily understood if we bear in mind 
the fundamental difference between the rapidly oscillating, and 
the ordinary continuous or Low-frequency Currents. In the 
latter, streams of electrons move through the conducting medium 
as water flows through a pipe; and, naturally, friction is de¬ 
veloped between the stationary and the moving particles. If 
the stream of electrons is of great volume and of sufficiently 
high voltage, it will produce intense heat in a metallic conductor, 
and in case of a poor conductor, like the tissues of the human 
body, it will actually disintegrate the more delicate structures 
such as the nerve cells and fibers. Alternating, currents of low 
frequency may be regarded as direct currents which are period*- 
eally reversed; during each alternation the individual electrons 
would travel hundreds of feet, or even miles before the cessa¬ 
tion of the impulse. In a High-frequency Current, however, 
eslKcia y when produced from condensers of small capacity, the 

m - ° aCh OSCinafcion “ 80 extremely small that the" indi- 
is ' ‘ * ro jf tra '; el but a short distance before their direction 
hat t I ? dden and inte "se is their motion, however, 

STTri k commi,n 'cated to other electrons in the 

SdLtnre 1 thdr Path ’ and theS “ “ « shot out for 

irons and Unsni,ttin S th( ' ir motions to still other elec- 

Current i 8j itl fact, a ch ' cu ' L A ^-frequency 

waves or vibrations hr . radlant 0r vibratory energy, the 
circuit, while the i admitted through the length of the 

f-th in aras « ™Ply -ing back and 

explanation has ' _ Am Pifude like minute poiulula. This 

glVen 111 a previous chapter in order to 

i;j2 
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PHENOMENA am. PHYSICAL PHOPRBtlBS 

how the High-frequency currents could apparently flow 
through glass, rubber and other non-conductors It a w <o 
p | ail ,s the immunity of the human body to currents 'of | ar , ' 
volume and high frequency, while instant death would result 
from a current of the same voltage and amperage hut of Low 
instead of High frequency. 

Another reason why High-frequency Currents are less harmful 
is because of the limited sensibility of the nerves, which respond 
only to impulses of comparatively low frequency. This will be 
further discussed in the chapter an Physiology. ' 

The inductive resistance of a conductor increases with the 
frequency of a cut nut. I 01 this reason coils or loops of wire 
having little or no resistance for direct or Low-frequencv Cur¬ 
rents would oppose the passage of currents of great frequency 
almost to the same extent as a mass of non-conducting material. 
The effects of inductance are therefore the most characteristic 
and interesting of the physical properties of High-frequency 
(hirrents. 

The phenomena of High-frequency Currents are usually con¬ 
sidered under the following headings: 

(d) Phenomena due to Induction. 

(B) Electro-Static Phenomena. 

((/) Electro-Dynamic Phenomena. 

(D) Phenomena of Resonance, 


(A) 

Phenomena of Induction 

As has been stated, the inductive action of a current increases 
^ith its frequency. For example, a current of one ampere and 
11 frequency of five hundred thousand produces the same indue- 
live effect in a single turn of wire, that a current of one hundred 
ir 'iperes and a frequency of fifty would produce in one hundred 
t'n ns of the same wire. (Denoyes.) 

ihe inductive action of High-frequency Currents is best 
1,1 died by the use of a current of the dhArsonvoI type. l>ut the 
secondary current from a Tesla Coil will produce practically the 
' ,l| ue results. If an ordinary incandescent lamp bulb be COH- 
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i;M 

lu'ctoti to f he ^ 
to I Ik 
brought 


vitM-vitmvMCY euw**f* 

, f »-rtsides Of an arch of heavy copper wire, corn,, H,,j 
rdh K . ,.' f a d'Armnml solenoid, the lamp will lx* 

St toftUO»““ dc5cenct - althou?h oh,,lic of 

* the copper arch is less than 

one one-thousandth of an ohm, 
(See Fig. 93.) If the lamp U- 

connected to two adjacent 
turns of a d'Armnrai solenoid. 
il will be illuminated in a sim¬ 
ilar manner. 


r 


urn 

If a lamp be connected to 
two metal electrodes and held 


L-l 

uun 

between two persons, each of 
whom is connected to a ter- 


minal of the solenoid, the 
Fig. 91.—-Lamp (L), Lighted by (lie l am P will be brought to hr- 

(tare.1t‘‘Bjgced Vp" bytheimpc- candescence by the current 

dance of iho Heavy Copper Arch (A), , -■ V U! 111 

Attached to the*<1 ! Arsonval Sole- passing through their bodies. 

The experiment also illus¬ 
trates the dynamic properties of a High-frequency Current, 
and the ease with which they travel through conductors of high 
i distance. If a large insulated copper wire be wound into the 

" J <j! a dri ^ or l l °°P three feet in diameter, arid containing 


TZL 


o= 


LIT 






Fig. 9^ , — 

h>must| Uy p ll ‘ }*y Current B Induced in Closed Circuit: 

■ > t standing inside of Lyrge Solenoid (S'). 

frequency Aiirmratn """i* ,hB !lo0,> fjI! to n Hiph- 

•toug ZzSm oT f • <>f ‘ he **»** * .. * 

* a ‘ i> produced in its vicinity. If the 
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I >|j 4 

stand* Ml*(hi,ring,holding■„histond, the ^ ~ 

»» ' " f hmp »bov.Mj.«rib K i, the |J«^ 

in... I by «*• I lighdrnr,CWt 
tl „. clewed circuit, form,,! by the amis and body of the operator 
If » lar «" wve « on ' lu ^«* «•«»«! times around th. 4*. of a 

■. ami C,, ""‘ ek - i «* a, «vc, the esperirnent rnav l* 

r fnrm-.l by several persons forming ft circuit in the cento or 
the room, small lamps being held V,. tween them (see t> rjo 
If .li -ircil, (ieimler Tubes may be substituted for the lanip "ie 

tin- above experiment. 

(B) 

L leeim-Stot ic Phenomena 

If the terminal of a Testo Apparatus or an Oudin Resonator 
J „ connected to the hotly of a patient, by means of an insulating 
conducting cord and a metal hand electrode, a powerful raj delv 
alternating electro-static field will he formed extending to a 



distance of froni two to ten feet, according to the strength and 
h’efjut^ney-of the current, i Fig. i)b.) A (teissh r i ube held in the 
hand of the operator will become brilliaiiily illuminated when 
brought. within the aura of elect ri cal vibration , and streum.^oi pui- 
I'l' liglsl may ho seen radiatingfrom the fingers of the pat in it whm 
rj l 1n> ( . hand js extended toward any conducting both. 
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DIG If—FKEQU F.NG Y CrRltENTB 

a0t necessary that the patient should he i nsulated by means of a 
dass-fegged platform as in the case with electricity from a static 
machine, inasmuch as the patient's body is giving out etectruid 
ribratums rather than streams of electrified particles. If a 
bell-jar be placed over the patient's arm, or if a plate of win¬ 
dow glass be laid upon his extended palm, sparks may bo 
drawn by presenting a metal object to the outer surface of the 
glass, and Gmsler Tubes may be excited from the transmitted 
vibratory energy. If a metal plate of tin or zinc, cut into the 
Form of a six-pointed star, be suspended from a cord and cor- 


nl ^, P t auri V l Y,i l\ uve hy™ the Points ot a Skeleton Star Cut from 
T y f , J t i ;- n , U I l i T and Endued in a Larger Circle of Brass Wire, 
n f iVc-la T'Ll irC e Attached Respectively to the Poles A and B 


nt eted to a terminal of a Testa Coil, it will become brilliantly 
1 uniinated, sending out long purple streams from its points and 
edges. (I-ig. 94.) The experiment may be made still more 
brilliant by placing the star in the center of an insulated wire 

1 ci al feed in diameter, connected with the opposite ter* 

nimal of the Tesla Coil, 

If two tinsel cords be stretched across the room, several feet 
apart, and each cord be connected to a terminal of a Tesla Coil, 
t u \ , will become surrounded with an aura of purple light of 
equa intensity tluoughout their entire length. A variation of 
.1 urn t xpciiment is to form a length of tinsel cord or line 









insll l at ,,l U«g»t »«. mtotC written Stm of a word or name 

'» lh ; - UI>,,U hG ^ve surface of a plate, f Zl 

«*** with shellac varnish. By coating the back of the gK 


ib i 


Ceil 


(C) 


Fig, 95*— Illuminated Sign, Formed by the Effluve Given off from the Fine 
Wnv (d) Arranged to Form the Word ©, Adhering to the Shellacked 
Surface Of the Glass Plate (n). A Sheet of Tin-foil Covers the Back 
of the Glass and is Connected to a Tesla Terminal by Means of the 
Copper Strip (c), the Opposite Terminal Being Connected to the “Wire 
Word,” (f>). 

with a sheet of tin-foil and connecting the latter with one terminal 
of the Tesla Coil, the wire or tinsel cord being attached to the 
other terminal, the word or name will appear in characters of 
purple light which will be plainly visible in all parts of a large 
lecture hall. This experiment was first performed by Tesla in his 
lecture before the Royal Society of Engineers in 1891. (Fig. 95.) 


ir 

T 

C 

* ^ 

« * 

•£.k ai 

-1 



the Author’s Apparatus Arranged to Show the Arc 
Discharge. 


1 K-. — -Terminals of 

“ -=r—----,£5- - 

1 he discharge of a High-frequency ('oil of the Tesla pe i 
conveniently studied by the writer’s triple terminals uith v\hi<h 
■dl of Ids machines are provided. (See l ig. 96.) The outsidt 
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HJQH-^FRKQ ^ 0 Ct'RRESTS 
l ' {S „ are connected respectively with the 

terminal^ 7’* The center post "< is called the 

two polos of the \ a cd from the rest of the machine; a 

-Dummy. & 1 to Its right-hand side which co- 

,mall bf«* '■ mUar }>all on the end of a brass rod which 
operate v - 1 -' J _~ A bra.sg disk on the other sid* of the 

dnfes m t ic * > - -dmilar disk on the end of a ml sliding in the 
\ ” With the balls and disk in contact the Tesla 

cT'vi\\ he' short-circuited through the “ Dummy.- I 

h - gap of several inches be made between the small balls by 
withdrawing the sliding rod “ B” the discharge will occur in the 


Prim 


360. 


600 . 

a O r Condenser D isckarde*’. 
per Second. 


f io. ;h, «. Are Between Terminals of ** Ajax Ooil,’ r b, c. d. Same Arc a? 

^ iewed in a Tilting Mirror. 

’ "S ,i ^J- ITf,nt \' vidc c. Moderate Current, Medium Spark-gap. 

^ Strofl^ r Current, bhorter Spark-gap. (Each or the Parallel Lanes 

denar'* iji-d?”ree"-° inplm ^ er ^ es ^or one Complete Con- 

-1 f ' 1iara< ‘tcnstic High-frequency “Arc,” or curved pencil 
q L f _ that it is actually a flame may be seen from 

wax «!n "1 11 ei ' l ‘ !5 oul considerable heat, sufficient to melt a 
a'srH; of l V L V 1 ^ * n< ^ ies ^bove it, and capable of igniting 
b>Z, r WOOd ' ldd in * Path- I, also causes combustion 

fc ^SiSL fc r al,y inm nitros,,n ° f thc * ir - 

continuous, the arc in ■ r " Jl ’ ln " form, ' d - " hilc apparently 
discharges' Tld 1 V of a ra f»d succession of 

aro Ul * tilting mirror nM - n 1 * ,1( tTlotlstrat eti 1 >y viewing the 
divi Tginjr t nifo ^ ' ■ a .^ ng St to form between upwardly 

U 1 H seen as symmetrical groups 
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" HKNOMKNA AND «**« 

■vr ar, ' * l ''* ! >*y >i«rk spaces as shown in Ft -in 

b,lhV( '? th< ; arc 111 * single group n^ nt f rk 

illations of each condenser dfechJL whilMV i <Wy 
spares iH-'tween the groups represent tile zem ■ * d#rk 
original exciting current, and occur one mmdm \ 1 Z ^ 

t imes per second (if a 60-cyelc current he used) ^ ' U-nty 
A similar phenomenon of a more Macular character i, oh 
taill ed by Solving .a long slender Gemter Tube extendi 
radmlly from a metal shaft connected to one terminal of the 


B 


Kh;. On. --Appear :!i ice of Rapidly Revolving Xarrow Oeisder Tube Con¬ 
nected to Terminal of“Ajax Coil.” 

1, Wide Gap; Weak Current. B t Strong Current? Short Gap, 

Tesla ('oil. A beautiful wheel of light is thus formed as indicated 
in Fig. On. 

By separating the small I tails as far as possible and opening i he 
spark-gap, the discharge will occur in the form of a branching 
zigzag line of light. The writer lias called this the ‘ Pseutio- 
^tatic Spark/' inasmuch as it closely resembles the discharge uf 
a Holtz Machine except that the bright white portion next to the 
positive pole in the static spark, occurs in the centei ot itc High 
piency counterpart. (Fig. OP.) T1 us experiment is especially 
brilliant if performed with the writer’s “Hercules” which has a 
rotary spark-gap. The difference between the “ Arc md Gw 
“Fseudo-Static Spark ” is due to the fact that the secondary osnl- 
bhioiis of each condenser discharge* arc almost entirely damped 
f>l " suppressed in the production of the latter phenomenon. - 
uuiubiT of other interesting experiments may be performed 
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HKiH-FREQt KN('V ITUHENTP 

with tho arc discharge. The intense heat which it produce ha- 
nltvady been mentioned. One way of demonstrating this 
property is to attach a fine iron wire to the sliding rod so that if 
projects for about an inch toward the “Dummy;” adjust the 
md so that an air gap of about one-half inch long is formed 
between the end of the wire and the ball on the middle post. 
Now. start the machine and almost instantly the wire will 
become incandescent and actually burn with brilliant scintilla¬ 
tions until the projecting portion is consumed or melted into a 
small iron ball. 

This experiment, may be shown in a still more striking manner 
if the wire be held in a pair of pliers in the right hand of the 
operator, and the arc formed between the end of the wire and a 
key or other metal object held in the hand of a second person. 



v nym tne .-uiinor* Hercules Machine 

lh(_ machine is started with the disks and balls widely separate 

mi l tl, rum.nt is drawn into the body of the operator b 

wringing a metal rod held in the left hand in contact with citht 

mmumd of the Tesla Coil. The arc at the end of the wire shoul 

Hl vcry short ’ other Wiae the experiment will not succeed Th 

Sh ° Uld h f ** Sh ° rt as possible in order to obtain 
continuous senes of oscillations. 

VVriting paper be ™ ved rapidly to and fro i 

, ' S< ' Pa : at " lg th ° Sma " balk one to tw 

Ida,, and then removed and examined with a magnihw <Ha* 

t f dded With i—abieS^pum 

delicate nlfr Pr ° duCed b - v ,be P™>1 of the mos 

^tart the machine with the sm-dl hall* - 











































FH.KN'OMEN'A AND 


physical PROPERTIES }41 

Jfeohsrge will then occur as an “ Effluve” or “ Brush” resemblln* 
cylinder of purple light with bulging sides. With a short 
spark-gap the effluve will be seen to consist of innumerable 
I,air-like threads of purple light; with a long spark-gap the 
effluve is less di iuse.. and hi illimit puiple snake-like streamers will 
r; i,iiiit(s from the edges of the disks. 

This effluve consists of alternating streams of electrical par¬ 
ticles moving with enormous velocity and momentum. The 
intense sensory impression experienced when the effluve is em¬ 
ployed therapeutically results from the impact of the rapidly 
moving particles upon the surface of the body. So intense is 
(his molecular bombardment that actual blistering is produced 
if the treatment is continued more than ten minutes. 

By isolating or separating the two streams of the effluve so as 
to obtain the effect of the particles moving in one direction only, 
a fair idea may be obtained of the amount of mechanical energy 
which is liberated in this discharge- The writer discovered by 
accident that a smooth piece of perfectly flat cardboard placed in 
close contact with the surface of the disk 11 D blocks most of 
the electrical particles which would be ordinarily shot out from 
the surface of the latter, while those emanating from "E" 
plunge across the air-gap and expend their force upon the 
surface of the card. As a result the latter will be held as if glued 
to the disk “D,” and considerable power will be necessary to 
remove it until the machine is stopped when it will iall off by it> 
own weight. The experiment should be performed with the 
small balls “F” and ‘ G " in contact, and the disks separated by 

a gap of from two to five inches. 

A peculiar characteristic of High-frequency Currents is- tilth 
tendency to discharge into the air, as if each pole were an indt. 
pendent source of energy. The higher the frequency the more 
marked is this independence, and coils have been constiue ted in 
which the discharge showed no tendency to jump honi on* 
terminal to the other even though the latter were in clo>k pi oxim 
ity. A TestUi coil may therefore be regarded as two rcsonatois. 
discharging or oscillating in unison but with opposite polarity. 
(Fig. 100.) 

I he monopolar effluve us best studied with an Ovd> n Resonator 
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, , .u rif TVl 1 * ' KRf. * *■» -.*« 

llidH Ww , v 1 

' ", TVs/,I r..it Which ha. one rmi.»l "™»'H with 

“ , if , hollow ■ >f ""-f"' 1 'cm.ma»inf! map* 

, ;;:,„.„ll,. i. I-lo-lthe .. nnmal port nnd all (wrt 

,l„- litter an 1 wrapped i» rubber - loth ... that the dc-ha^. 

, r . *t... 1^. 11H.-a brilliant U«niu< r - t nnrnh -tr,* 



v\W shoot out from Ihv latter, resembling a miniature voIrani 
1 . \ regarded as a source of vibmiti| 

energy which increases the motion of the electrons ami atoms ii 
alw.\i tlit teiiiiiital anil causes them to transmit or indue, 
lannc ether waves, so,.. which »e s, m as heat and light 

Bledra-Dynamie Phenomena 19 

.■onduut" !'t ii J‘Mi-friwiuifHey Current shall tl,,w through a 

as in the ease of .1 * _ m '* ,, ssai '^ a circuit shotdd he formed. 

'y|a-s. Anything 'tliBt'wi'i] 1 ,l ' co,ltini, ‘ ,lls “"** low-fret|U.ney 
f >ther words anv :i " an norulenser, m 

■dll can*.* a Hi<r|, *’ * 11 "I'esiji r insulated or grounded, 

|,( ^«iat.or i, r TphIuu ^ ^ i < llliv " r lu 11 ui, t ' Poumvting if to * 
lll, | 'tnllv in a . t f ‘ Jt ^ lnnv be '.li tiMiii-sinifctl l'\jkT 1 - 

1 ,Jr example, if a h\wh of *; tl 

in \\ u . | | 1,1 °| *W»P, several ft**| square, he. 

^ to a termiujij rT'T "! tt ,Mm_v dueling .-md. and 

* m '> J « Hiftli-fn* mu “ <V,jJ ,,v *«» Invalid n.p»|Jfff 

* V t,l,VJ " Will flow til rough «l.e InMer 
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wl.ioh ivill be of evcu greater strength than the current which 
flows in a Wire directly connecting the two terminals of the odd 
•[•his effect may be understood by imagining each terminal of 
I be coll as the termination of a pipe connected with an elevated 
reservoir full of water; the insulated capacity may be compared 
(o a bag of thick cloth, the mouth of which is tied snugly around 
(he open end of the pipe connected with the reservoir. The 
wire connecting the plate to the terminal may be compared to 
the extension pipe just mentioned which joins the "Terminal 
Faucet*' to the bag. On turning on the faucet, the water will 
Ini forced through the pipe into the bag, and when the latter is 
completely filled the water will begin to ooze through its 
running off its outer surface, and thereby establishing a con¬ 
tinuous flow of water through the connecting pipe. This is 
exactly what occurs in the electrical experiment bin the current 
or stream consists of vibratory electrical energy instead nf 
water. The larger the bag the greater the oozing surface, 
consequently a greater volume of water would flow through tin- 
pipe. If a piece of thick cloth t>e stretched tightly over th> 
open end of the pipe the oozing surface will be so small that 
practically no current will be established in the pipe. I his i~ 
analogous to the condition of the insulated wire in the silwiv 
experiment, when the plate to which it is connected is ndiicid 
to an extremely small size. If we imagine tin - distend 1, d 
to be surrounded by super-heated dry air. the analogy will 
Income still more perfect inasmuch as the water which ouze- 
through the doth is instantly converted into dram, w ^ 
radiates in a cloud from all parts of the bag. The- radiatm- 
nebula is very similar to the vibratory aura or the rapi u) 
alternating electro-static field given oft by tin 1 iii.-tdau' 
or by the body of a patient connected to a terminal o a 
^ oil* (i^co Fi tT 101*) * . * | 

That an electrical current of high voltage 
amporage actually flows through the wire combing M 
to the terminal may lx* demonstrated in a 1111111 , united 

the wire be cut at its middle point, and the racum . n t 

through a hot wire mil-ammeter the latter wi on hnarv 

bom one-twentieth to one-half an ampere- 


-re. 
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, 1(> ,Tower incandescent lamp be substituted for 
T rT its figment will become incandescent . A fine iron fjr 
J2SL Wro similarly connected will boeome white ho. m 
* evcll be melted. AU of the above experiments demonstrate 
the high amperage of the current. In order to demonstrate th, 
lTreat voltage of the current in the wire, different means must 
he employed from those used with continuous or Low-frequency 
Currents.' Up to the present time no satisfactory instrument 
f or the measurement of the voltage of High-frequency Currents 
has been devised, but while we cannot measure it accurately 

it is easy to demonstrate that 
the current in the wire u of ex¬ 
tremely high potential. For ex¬ 
ample, a series of Gemler Tubes 
joined bv short wires will he 
brilliantly illuminated when used 
as a bridge between the severed 

ends of the wire. An X-Ray 

¥ 

tube may be excited in a similar 
manner, and if the two ends of 
the wire be brought within a 
few inches of each other the gap 
will be bridged by the current 
FfiJ- 101.—Water from Reservoir ^ ie form of a flaming aJ'C- 

TwfiS“tt°" e p|S Ano,hcr lva >- of demonstrating 

volta f , of a eu ™‘ » to 

w ire to an Insulated Metal Plate. IOrin a Chain of a dozen per- 

number of dealer Tutws IfTh!!’ ‘’ nk< f *° SCthcr b - v an «l ual 
of the tube held I „ ,i i ‘ Q P erator grasp the free end 

himself With the T fi “"1 “ the chain ’ and then connect 
illuminated \ Hi»h-n t ' tlltllc c ^ain ' v *h become 

u» o.b.,i.„ a * SSSEZSSSSt! T 

sssSS^Sfeasss 

g witt as in the experiment just described. 


B 








(C) Jeff Behary 2019 


189 































PHENOMENA AN‘t> PHTSICAL PKOPEltTIKS 

One of the strangest properties of a High-frequency Current 
j. the ease with which it apparently flows through sheets of 
hard rubber, or other nofi-conducting substances, if - 
.her! of plate glass of moderate thickness be placed. 


Fit:. 102.—The Authors Apparatus for Demonstrating 1 the Elect ro-d>.»*unic 

Phenomena of High-frequency Currents. 

1— By means of the Switch («), the Current brought froni ' 
through i he oord (a), may be sent to the 

ported upon the glass pillar (G), by way of etiher the Lamp \ ) 

MilliameteT (2')— or the Spark-gap (3 ). . . Anemtor takes 

II —Device for showing the above Phenomena, m which ^ from t he 

the place of the Metal Plate, and m which the <•»_ J ; jgodv of 
TedI Terminal by the ball (T), passes through the Lamp into ±^a> 
the Operator by way of Metal Hand“t>lwtro<le \.L. - 

?s la Coil Terminals, and the base of an incanducuit 
metal shell held between the thumb and huger , 
the outer surface of the glass, a spark \u» 
jump from it to the brass facet on the bottom of - 
passing through the filament into ihe operator’s body will cause 
'd< ‘\ Vj although not with its full efficiency. ( 1 
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1 lb 


HtHU-™W l!BNCV 


iTRRKSTf* 


insert ft plate of gift* i» the Kapfort. -I l, v 

! iK-inall' ball- in< l1 - 0,1 startin * 

separate* - iU pa ss through the glass funning a 

r°,r: 7%*** U*»«» «■* ** «**.. 

of m transmitted vibration will cause th< 
to become gradually heated, thus increasing .Is condo,, o itv 
■mil gradually contracting the area thiougli vihic-h l it discharge 
‘ J* s , Ultimately the entire current will pass through a por¬ 
tion of the plate m a direct line between the 1 jails and in several 
minutes the discharge will have actually melted the center of the 
-lasH forming a minute channel or aperture with smooth sides and 
edges quite different from the puncture produced in a plate of 
glass by a powerful Leyden Jar discharge. Care should lie taken 
in performing the above experiment as the unequal heating of 
the glass plate sometimes causes it to crack with almost ex¬ 
plosive violence. For this reason a piece of annealed window 
glass is perhaps better suited than the thick plate. 

By laying a sensitive photographic plate face upward on a 
metallic or conducting surface and placing one or more metal 
objects such as a key, scissors, etc., upon the sensitive film, a 
beautiful electric autograph of the articles may be obtained by 
conducting a High-frequency Current to them through a fine 
cupper wire. The current should be allowed to flow for the 
. 'I ^ Kl< t * <m a !M ' c ' on d; a quick throw of the switch in and 
omW * K; sufficient to produce a beautiful picture 

mog^TTT pair'd ln *r & 1(13 iS Sh0 ' vn a B&**P***y 

nrcnarfd i +i ° ordinary artery forceps which was 

prepared m the water's laboratory several years ago. j 




(m 

Resonance Effect# 

Ihn phenomena of electi-wal 

High-frequency Current ■ i resonance in connection with 
Preceding chapter Th^ i’ a '°. beep discussed in a 

‘ _ '^Hrical oscillations in a Jligh-fn- 

hwi * the ^ ^t energy in the ether 

''nation. It these ether waves 
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! ’ 1, Aui(ijrnLpU of a Pair of Artery !• orceus Uni Upj» » ; Tl u Ji"l 

fimi lixdU-d for it Lfyieliort of a Victim l by a l«*Ja ^’ l ' r ^ ' ' 

■■' 1'in- Win.. Mm[f in Uic .Authors Laboratory in lwii 
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impinge upon a < 
some even mult 
he generated in 


a coil of wire, having the same rate nf vibrrtt j„ n ,, r 


multiple of that rate, High-frequency furrem U i|[ 
•A in the latter coil even though it he placed at lL 


considerable distance from the nrigihal discharge. Some of the 
latest systems of wireless telegraphy are based upon the atwivf- 
principle. The resonator of Gudin has been already describe^ 
and illustrates the manner in which the voltage of a current may 
he increased by the act ion of electrical resonance. 





CHAPTER XII 

the measurement of high-frequency currents 

'UK majority of physicians who employ High-frequency Cur- 
■nts therapeutically, regard the Hot-wire MiUiampcre Meter as 
: , accurate instrument for the measurement of * s Dosage.” (Fig. 
1D4.) While this is true in the case of the galvanic current, it does 
not hold gbod for currents of high frequency and many falla¬ 
cious deductions have been made by those who assume that the 
ammeter is an absolute standard of measurement for High- 
frequency Currents. It is of great value relatively in thera¬ 
peutic work provided it is always employed in connection with 
the same apparatus or with currents of similar frequency. In 
order to understand the inadequacy of the ammeter in the 
above connection, it is only necessary to remind the reader of the 
fact that any increase in the frequency of a current causes a 
corresponding increase in the amperage ol the current which it 
induces in a Secondary Tesla Coil or Resonator. (See Chaptei 10, 
Section A.) 

No general rule for the determination of the dosage ’ of 
High-frequency Currents can he formulated until we ha'u 
experimentally determined the exact physiological effect pro 
duced by the different frequencies, from the lowest Sinusoidal 
Current to the highest of the High-frequency Currents which 
can be obtained from apparatus of the Tesla-1 hor/t^m t\pe. 
Up to the present time the majority of the textbooks on electro¬ 
therapeutics have stated infcrentially.il not didactically, t tat a 
given number of milliamperes would produce the saint. L 
whether administered in the form of a Toslfi or Oudhi d - r$t t 
Current and irrespective of the frequency of oscillation. 

The present writer, however, believe? that the amptiagt. ** 
absolutely worthless as a standard of dosage unless taken in 
connection with the Frequency, Voltage and mamiei ui P lo duc 
don of the High-frequency Currents in question. 

l-ltt 
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’ ... clia ,^ r on •• Kl^tro-rhyeWogy.’- tho writer h«* _ 

■ , riling the relation of the ft equinox to the phy<i 

^„i,nl action of oscillatory currents. For the treatment , 
certain conditions the lower frcincucu* nr. nwt effieie*, 
, r O tl,ors the highest obtainable frequencies are desirable. 
In designing Ins latest types of Therapeutic High-frequency 


VLU .*rtPE:f»es 




104 Hot MilUanipe^ Met - 

X ''lump t .f i ' irrt L 1 ' , . r th* Intensity or 

Apparatus the ^ „ , *+*f~*r. 

twelve years of dmlrai .„/) which, from hi? 

K 5 r ^ e value in e| X ^research appears to 

fc * 0ns which underlie or* r t |*‘ at[m ‘ ,1T °f the pathological 
£*' *">*. the ^StTT 0allyiai ^riet^ofdLss In 
* ***-«* dieted v tXl. Ct,> ' 1 a especially active 

‘ ° VtrC0,lli ^ the clreulaSVw"^^ 

‘ ' Uggl '' iuioss wliich fosters iuftx’ 
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.URARtTREMttFr nr ninu-ntunt rvr v „ 

kM 1 ' THRKNTft J 

lion by lowering nutrition and prevent;™ h 

w*te pi-oduets. An extended eSSSaL, t T l' « 

will bo found in an ensuing chapter ’ UtB> 5u * >Jett 

convenience and economy an ordinary incandescent Kn,„ 
„, ; ,v be employed as an indicator of the approxin.ate a.npeZ 
a lligh-floqucncy ft™*, the inU-uritv of th , illum Sn 
being proportional to the volume of electricity While , 7 

„ire mil-ammeter should be a part 0 f every complete 
1 -roq.u'ncy Equipment, the general practitioner who desire, to 
,l,Udn an electrical outfit at a moderate cost, will find the l amD 
1'i'lb » fa«iv eftteient substitute for the more expensive met-' 
A convenient method of using this device is shown in Fie in-,' 
Tt is called I lie Lamp Bulb Electrode and consists of an oidiniiT 





d \ 


*4 ill 

l : 

—— JIT r>J | 


y 



, ]Q, ]()»■>. -Lamp Bulb Haiid“Electrodee The Insulated Conducting Cord 
^ Attached to fho Tesla Tormiirial by the Clip (&)* and the Currenf Passes 
through ihe Lamp id), and Thence to Patient via the Metal Handle hi). 

keyless lamp socket holding a sixteen-candle power bulb mounted 
upon a nickel-plated tube which is electrically connected through 
'•he socket with one terminal of the lamp. Heavily insulated 
conducting cord passes through the nickel tube to the other 
terminal of the lamp socket. The other end of the cord is id be 
connected to one of the terminals of the Tesla Coil, the patient 
holding the metal tube in place of the hand electrode ordinarily 
employed. The current from the machine passes through the 
lamp into the patient's body by way of the metal tube and the 
Amperage of the current is indicated by the degree of light 
knitted by the filament. If the lamp is fully illuminated, it 
indicates the passage of about five hundred mUliamperes. It 
’l'*' filament is bright red, about two hundred milliamperes is 
indicated; while a dull cherry red. faintly perceptible except 
Jl1 '' dark room, shows the passage of fifty milliamperes. 
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1V , mGH-FREQl’EN-CT rtmllENTS 

1 writfr has constructed a photometric mil-ammeter on the 
•ilmve principle which is fairly accurate. A lamp of the ordinary 
description attached to a small wooden base is covered with a 
h,„„| „f sheet metal so that no light can escape except through 
„ im all aperture in one side of the hood. A disk formed of 
superimposed sectors of tinted gelatin revolves in front of the 
aperture, and is so arranged as to gradually shut oft' the light, 
the built-up disk being divided into sections of forty-five degrees 
which gradually increase from a faint tint in the first section 
to' almost complete opacity in the last or eighth section. This 

- - -— is, of course, accomplished 

by cutting away portions 
of the superimposed films 
until a graduated series of 
sections of different thick¬ 
ness is produced. The 
lamp is placed in series 
with a hot-wire ammeter 
between a terminal of the 
coil and the body of the 

*S&* UW.-The Aufhors Photometric P‘ dhmt The gelatin disk 
t | _ „ Mil-ammeter. is then turned Until a sec- 

tion h reached which is suf- 

croti Gelatin Films,. Revolving in Front ficinnHvr + - -t - a 

of the Aperture (A). 


h 


\\J.‘ 




Jo 


.*££ 


lA 


TO 


ficicntly thin to show the 

‘um illuminated by the lamp withiT Th* th6Ci, ; CU, f a f 

K1G.) The. current is thcT^r^mtaX^" (Fi "' 
ludf the number of milliamperea in the 

** » then turned until'the ThegcIalin 

visible, tte sector marked to coTspoml ThT ****** 

on until a complete graduation of the <lktil 7 

U IS advisable to place the device in l* t i k ® ohtaiIH '< J - 
'-''-tevd aperture for the observer,"^ 77 ^ * 

in an ordinary fluoroseopo. Tte gelatin disk T' n . the “P enm ff 
pivoted to the lamp hood may project through alk hT™ ,'T 
permit of adjust.. from without. Tim eo^ 
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MKAamnatRNT or moH-rRKQf E2f( . v cttllt 


lion Of the above dovi,-,- fa, fa, reality » mu , h sir , 
than would appea,- from the description. The tinU-d " 

til.ns may be obtamed at a small cost f rom atlv ,' 
pwj««°n apparatus. The lamp bulb should be renew, I 
,-iboiil once in four weeks, otherwise the readings will become 

incorrect. 

ri , r] v Is no practical method by which the physician can 
measure the frequency of a current from a resonator or Teda 
( oil. An idea of t he relative frequencies of two or more current* 
may be derived in the following manner. Connect the pate nt 
seated in an ordinary chair, to the terminal of a coil by means of 
a metal hand electrode; darken the room and gradually ap¬ 
proach the patient,, holding toward him a medium-sized Geisder 

J 


2 1 " 'IIMII 


1 


tie. 107.—Professor Flemming's "Direct-reading Cymometer.*' (Marconi 

Wireless Telegraph Co.) 

I el if or vacuum electrode; note the distance from the patient 
at which the tube first- begins to glow, Repeat the experiment 
'■vit li t he other currents. The current haying the highest frequency 
will cause the Geissler Tube to glow at- a greater distance from 
die patient than when the lower frequencies are employed. Of 
course the current strength should be the same in both cases. 

Quite recently Professor Flemmintj , the noted English authority 
mi wireless telegraphy, lias perfected an instrument which he call" 
the “Direct-reading Cymometer,” for the measurement of Fre¬ 
quency ? I nductance and Cap at* it v. (Fig. IP*■) It may also be cm- 
I j byyt (1 t o measure the frequency and wave-length of the Hertzian 
ether waves employed in wireless telegraphy. £he Cymometer 
00n6i «*» essentially of a tubular condenser, the capacity of which 
ri 'Av he varied by means of its telescopic construction aiul a coil 
bare copper wire, the inductance ot which is always kept in 
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proper relation to the condenser by mum « 
S moves with the sliding inl«w. _ I be cone. 


HjOH^rRWjUBNCY rVMiKtn* 

of a iiH-tnl IjiihIi 

‘lit to he tested 

J, Pas ^i through a copper bar in inductive relation to the 
Cymometer circuit, and the latter is adjusted until absolute 
resonance is obtained. This point is indicated by tint sudden 
illumination of a Geissler Tube containing the rare gas ■■ Neon." 
r] ie tube being in a shunt circuit with the < ymometer coil. By 
means of a scale and pointer the frequency may be directly read, 
and by means of certain mathematical formulae various other 
factors of the current may lie indirectly calculated. 

Infortunatelv the range of the instrument is extremely small 
so that a considerable number of Cymometers with different 
scales would be necessary for the investigation of the High- 
frequency Currents employed in therapeutics. 
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CHAPTER Xnr 

TECHNIC FOR THE THEHAFEETIC 

high-fre<juenct currents of 

There are three distinct types of HM-W, 

loved in therapeutics at the present'time ca ■ h'»f\ rTT" 
particular field of usefulness and < 

application. First, the d’Arsonval Current which tnav be 
ilenved ether from the conventional Solenoid, excited by 
means of a Ruhmkorff t oil or from the primary circuit of a 7Y i, 
I’ransformer. Second, the Resonator Discharge which is uni 
polar and of high potential. Third, the Teda-Thommn High- 
tmpieney Current which is of high potential, great smoothness 
ami is applied by the use of bipolar methods* 
i,l) D'Armnmd Currents. 

I he technic for the application of solenoid currents may be 
considered under two headings: 

bs‘/. Direct A pplication, in which the current passes from the 
'■Tininals of the solenoid to two metal or sponge-covered elec¬ 
trodes in contact with the body of the patient, 

2d. Indirect Metkods, in which the patient is connected to one 
''nil of the solenoid while the other terminal is connected to an 
insulated metal plate (auto-condensation), or the patient is 
^utrounded with a large solenoid coil which induces High- 

!!J, quency Currents in the tissues of the body. (Auto-conduc- 

tion.) 

1 the direct application of the d’Arsonced Current, two 
• v P<>nge-covtTt\l electrodes are employed, wet with salt solution, 
i h«A should be at least three inches in diameter and are to be 
tinnly applied to the skin on either side of the diseased area. 

1 lu‘\ are to be kept in position during i he entire treatment v hich, 

,l a rule, should not occupy more than fifteen minutes. {h ig* 
1Us - > This is railed the ''Stabile” method, and is employed in 

1 55 
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Tlf Eft A PE t' T1 f' TECHNIC , 

i ' ^ *' , " n “ h!d t0 I 1 "' «""<= terminal may be em^oyed il 

:ir , of the large pad. F ytJQ m 

er the treatment of constitutional conditions the <?An<mval 
tit should be applied by the methods of auto-condensation 
orauto-conduetion. In the latter, the current from the Leyden 


Fig. 110. -Piffarcits Improved Auto-Conduct km Cii^e. ^trticjl 

■lars is connected directly to the terminal > of ft Lugt- 
the form of a cage in which the patient >taii( i - 
according ,o the variety of cage which is ™ 

accompanying illustration Figs. H't* a n 'l 11 . 

pies of the* horizontal, vertical, and collapsible auto-conduction 
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j - s SlOH-FBEQt*ENCY CURRENTS 

hi], Fiff 1111 shows several smaller varicti^ f.„- thn 
!,f tlw hand. ™ or leg. According to the writer^ 
experience, which agrees with that of the best authorities, tea*. 


Vsat 

llllll 


A 


Flc - HI—Small Cages for Treatment of Arm, Leg, etc. 

by * ho method of auto-conduction has absolutely no 

ovt11 au f<^-condensati oh, and requires cumbrous and 

-?hT? .f PparatUS for whjch A® condenser couch may he 
satisfactorily substituted. 

The principle involved in the treatment by auto-condensation 



(C) Jeff Behary 2019 


203 










































T H KRA rtSTTie TEOljf [< - 

b v TWO KiftaJ hand electrodes which are mount 1 
an'* of 'ho couch. Thel a «, r 

■Mir having a thick leather-covered cushion b,7 
i.«* PW* of ?heet z ™ whi<h » oonneeted with ^ * * 

the solenoid. The High-frequency Currents «t.i , ,rin, "f 
-,v into the patient and the plate, even though the twn P ! 

»"• "I*?'-* i, ^»* ed ..“ d **“ *2 opart, a ~ 
n asal in int ernaty by the mutual induction which take, r . 

■n ~ the “ Dialect™ ” formed by the cushion. ” P “ 

A mil-ammeter of lire hot-wire type or a slxteen-caudle i«wer 


Fig. 113.—Piffard’s “Cushion SpirtJ.' 

lar*ifj bulb should be placed in series with the patient and 
;..nal of the solenoid. p 

Thfr conventional form of condenser couch is shown m big-H — 
A convenient and inexpensive substitute for the couch the 
J diion spiral and condenser chair designed b\ />■. H.(t. P 

- 1 a U shown, in Fig. 113, ,, 

h identical in principle with the couch, except t .it a r a 
- fd of heavy copper wire replaces the plate of zinc. 

Ulis shown in the figure are used instead of the conve- 
' hand electrodes. If the physician docs not pos^ _ _ 

resonator equipment, the above chair may °J£f fe a] ^ 

of . th * Huie 3h T T*H* *£* **«***> ]n 

invention of Piffard, and consists m a Hat spir 
f/ ““binatifm With two Leaden Jars and an *dju* 
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mCH-FHWl'® 0 ' «*«“"« * 

used cither with a coil or static machine 
wto-comicnsation arc of value in all di-i-as,., 
ished metftMfem, impaired circulation, depleted 

nervous energy, and the uric, 
acid diathesis. Daily treat¬ 
ments of ten minutes each 
should be give n, as long sit¬ 
ings are apt to cause lassb 


m ^ral years ago an ap- 
of the Teslct type 
was placed upon the mar- 
;t, which contained a flat 
piral of heavy wire from 
which a new variety of 
High-frequency Current was 
supposed to be produced. 
This modality has been quite 
extensively employed under 
the name of “ Ther"™ 

As a matter 


Fig. 114 — Piffard’s Condenser Chair. 


it i> nothing more or less than a (FArsonval Current 
amperage and the methods devised for its application an 
Rin.jea with those described by d’Arsonval for the direc 
application of solenoid currents. 

















CHAPTER XIV 

THERAPEUTIC TECHNIC (continued) 

The Resonator Discharge 

TiiK tTArmvd Current is adapted primarily to t.h„ , . 

,i constitutional conditions. The current f,- orr rea ]™ ent 
licsoimtor on the other hand owes its principal value "aSS 

m** on d “ “ , ClrCUmScraed « superficial character 
It is essentially monopolar and in the majority of instances [l 

applied directly to the affected area. It may. however lie used 

indirectly, m which case a complex effect is produced similar to 

that, obtained by the bipolar methods devised by the writer for 

the application of the Tesla Currents. In the present chapter 

enly the direct methods will be discussed. They may be carried 

out equally well with a current derived from the conventional 

niuh'n Resonator, or from a single terminal of a High-frequency 

'■ ! laraf us of the Tesla-Thowmn type. 

Hie local effects of the resonator discharge result not only 

: 1X1111 the action of the High-frequency Current itself, which 

■ n ases the cellular and chemical activity of the superficial 

'issues, but from the bombardment of the surface of the body by 

; / u ' rapidly moving ions which constitute the spark or effiuve 

discharge^ from the action of the ether waves generated by the 

; J i'rating electrons, and from the germicidal action of the ozone 

is liberated by the electrical vibrations. The exact 

J 1,,|a peutie effect of each of these factors is discussed at some 

1 -di in the Chapter on “Physiology.” 

^ arious effects are obtained from the resonator discharge b\ 
the UF * of different types of electrodes, which modify or deter- 
T ^ K ‘ character of the discharge by their peculiarities oi 
J material or construction. 

^ moat generally employed and possibly the most important 
the “ItwonaloT Modalities’ 1 is the well-known effiuve. Its 


of 


nil 
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,62 HKm-FRttlVENCY CURRENTS 

.,. ri , t ; ra have been already considered an ,| i( 

phv^al °\J oaUs9l and therapeutic action will be describe 
PCC * U U in* chapter We are concerned at present solely with I 
lleVZnc of it< therapeutic application. Recalling the fact 
T]nt brush discharges are given off by metal points, or edge,, 
while rounded surfaces produce sparks or arcs, it will be evident 
that the electrodes for the application for the effluve must hr- 0 f 
the former character. 

A single brass-point electrode, one consisting oi a number of 
point* in the same plane, a fan-shaped brush of fine wire, resem¬ 
bling the ordinary “ fly killer/' and a single point projecting from 
an insulating glass tube forms an efficient equipment of instru¬ 
ments for the application of the effluve from a resonator. The 
selection of the particular electrode for the treatment of a given 
case must be determined by the individual operator from hi= 
clinical experience, and his knowledge of electro-physics. A 
number of types of effluve electrodes are shown in the accom¬ 
panying illustrations. (Fig. 115.) 

The administration of the effluve requires considerable skill 
ami accuracy, inasmuch as a careless motion of the operator's 
hand, or a sudden and unexpected movement on the part of the 
patient may bring the electrode too near to the body, and a 
. h u p . paik or aic will be produced which, while quite harmless, 

suffitit. nt to inspire a nervous patient with an appre- 

ftai of the current which renders future treatment 
extremely difficult and unpleasant. 

unor! H mUU F n,a “ l: through the clothing or directlv 

A. b/ r c :, , Except for «* treatment of diseases of the 

it produces a eoa/^ffluvenfTn^t‘‘T* 1 em P lo ^ d 85 
acter For thr c , t dlL ex tiemely penetrating char- 

tolpark / D l,f,“t Ce . ‘ r atment of ***** of the .skin, 
l>eing extremely fine “ P °? bl ?' the re9ultin K effluvc 

of large quantities of „ z(lnf ., ' 1 e,lded " lth * production 

handles nf’gla/’or’ha'd’Man^’^ "' ith ™ ulatin S 

‘ of the electrodes on the 
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therapeutic technic 

vt are provided with handles which are -In 
,,,,'d a portion of the discharge is liable to ^ 

: I of the operator. The cord by which the eLdr^ i 

„„-tcl to the resonator terminal should he 1 . 2 ?^ “ 


ham 1 1,1 1 -"j wmcn the electro 

.1-1 to the resonator terminal should be faHy ^ a "i 

i.lated with soft rubber tubing. U should he attached 
ter end by a spring clip, a friction plus, sc,-™. ‘i „.. d ‘ 


W1 : At. Should he att ach pH 

eilhrr end by a spnng clip, a friction plug, screw thread, or t! 
Other device by winch a farm electrical contact is obtained It 
k extremely important that the loose metal hnot 


w tKVllL .■’ eieemcai contact is obtained It 

extremely important that the loose metal hook, swivel or loop 




l'Hi. 116.'—Efihive Electrodes; Wire-brush Electrode; Bell Electrode, A'?]’ 
bon-point Electrode; Multiple-point Electrode; single Brass-pomi 
Electrode. 

cornmonly employed for this purpose in many of the ehttrical 
outfits now on the market, should not be used. If 14 - leuson 1 
this rule will be stated in connection with the therapeutic 
technic of Tesla Currents where it is of even greater importance 

^ ian in the case of Resonator currents. 

tiie machine should be started with the electrode at some 
Stance from the patient and it is then brought gradually 
closer until a full effluve is seen between the metal points am 
11,(1 patient’s body. 
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Bv usin „ a metal ball-tipped electrode and opening the - f _ 
cw of the donator, it is possible to obtain spark discharge no1 
ijnlike those from a static machine. Lnless a long spark-gap 
used in the condenser circuit, an are discharge will he product 
frora the resonator which would cause a blister on the surface of 
the body. The arc discharge is sometimes used, however, for 
cautery purposes in the treatment of small tumors, carbuncles 
and indolent ulcers. The treatment is carried out as follows: 
place the tip of the electrode, connected to the resonator terminal 
in contact with the surface to be cauterized; make the spark- 
gap as short as possible and turn on the current. Then carefully 

^ C j? 



-'■-eruiiwLt.u i.u ±esia lerminai. 

ak contact between the tip of the electrode and the patient 
ana carry the short arc which forms in the air gap, in a circular 

vcrtr'fp 1 * aTOlin ^ tb<l ed £ e of the growth until the latter is con- 
are fm in . W lte cscbar - < ^ are should be taken to prevent the 
iner stn ) t m 3 l!p0U ^ le norma l tissues near the lesion, as blister- 
sarv siiff 0Ug im ?r? HSht other *# result, attended ^ ith uzmeces- 
Duroovst! 11 ^, usc of a High-frequency Arc for cautery 
189g a u ^ ( ^h‘d and employed by the present writer in 

method w fr ° m an a Pparatus of the Teda type. The 

years a <m * ' 50 independently brought out by Gudin some three 

frequc,Kw ^ refere ? CC wil1 be made to the U % h ~ 

°f the Tesla CmrentT the fhera P eutir tvchliic 
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THEfiAPEVTIC TECHNIC 

ur . c of vacuum electrodes and glass-covered electrodes in 
1 , t ion with the resonator discharge is familiar to all students 
' tro therapeutics, and many believe these methods to be a 
th o system of technic devised by the inventor of the 

pC’: U1 ^ ^ 

-natter of fact, however, the principle involving the use 

^ 1 electrodes both with and without a vacuum, was origrn- 

' d developed bv the present writer in 1S96, whereas 

; L electrodes were not employed or described by the 

!: :^ n authorities until the year 1900. The subject is so 

’ .K.„t from a therapeutic standpoint and involves so much 

Sed description, that the writer has deemed it wise to devote 

p rp chanter to its discussion, ,, 

an entire 1 Resonator it is necessary to adjust the 

1 ~ '.in condition of electrical resonance 
apparatus so as to piocm . tem This is accomplished 

between the different parts of the ayrtem- 

by increasing or decreasing the ^ T his is 

Solenoid; in other words, >} ‘ * widch slides over the surf ace 

done by means of a movable eont ac _ q{ ^ tull hig JJ have been 

of the solenoid coil. Differen me 
described in the preceding chapter . 
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CHAPTER XV 
therapeutic TECHNIC (continued) 

Method* for the Application of Tesla Currents 

The radical difference between the technic and therapeutic 
action of the resonator discharge and the currents from a Tesla- 
Thomson Coil is due primarily to the fact that the latter are 
bipolar, whereas the former is monopolar. The following system 
of technic for the therapeutic application of the Tesla Currents 
was developed by the present writer several years before the 
High-potential , High-frequency Currents of Oudin were brought 
to the notice of the profession. The writer's methods are usually 
referred to as the American system of High-frequency Thera¬ 
peutics in contradistinction to the European technic of d’Arsonval 
and Oudin, 

The important advantages of the Tesla Currents-as used by the 
v^ritcj, over those of Oudin and d’Arsonval, are due to their two- 
iold effects. They increase the general vitality, promote nutri¬ 
tion, and stimulate circulation, while simultaneously producing 
all of the local effects of the resonator discharge, but in a more 
ou,i!nt. manner. In addition to these purely High-frequency 
*.7^ Tesla Currents, when applied in accordance with 
-< i am methods devised by the writer, may be used in the treat- 

mirr.i-t. cori<iitioils w hich require interrupted or alternating 
i . T 011 i re( l uen cy, for their removal or cure. For ex- 
chmn/ t 1C . tjlea tment of muscular rheumatism, stiff joints, 
sunrV C0 . nstl l )ation ^ an d so forth, it would be necessary to 
go m f. 11 * ta i t ' 11U:nt ^y solenoid or resonator currents, with 
'onti a ctions„f t| ltnCal capable of producing periodic 

sinusoidal «i T muacles * Ordinarily, a slow faradic, or a 
wave current employed, or perhaps the static 

methods for \ * v Ul ?'^ ‘ ^ l( ‘ WJ 'iter has devised (wo dial inel 

M'p ication of the Tesla Currents, which produce 

Wfi 
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intermittent, muscular contract] 
■ flrHs of the High-frequency 
msly produced. A new principle 


\fu 


"oirristic effects of the High-frccjueney 'oSaT^ 
method*: of treatment, which may 

discoveries when we are more familiar with the specific eff “ 

,t electrical impulses of particular rates of vihration Th 
writer has already demonstrated, at least to Iris own satisfaction 
* lint then 1 is a greatci therapeutic effect produced hv a Hwh 
, ■!.! I-ow-frequency Vibration when combined in a single current" 
i when separately or successively applied. 

The composite effect obtained by superimposing a wave of 
low frequency upon an oscillatory current of great frequency 
has been called by the writer the Multi-frequency Current. In 
his early experiments in 1897, lie discovered that the in ter posi¬ 
tion of air-gaps or diaphragms of insulating substance in a High- 
frequency Circuit , formed by connecting the patient to the two 
terminals of a Tesla Coil, disturbed the continuity of the oscilla¬ 
tory stream, producing periodic “breaks” or fluctuations in the 
amplitude of the alternating impulses, and that these interrup¬ 
tions produced the same physiological effects that would result 
from the application of a faradie or interrupted galvanic current 
of the same periodicity. It was this discovery which led the 
writer to experiment with sheets of glass, and later with hollow 
glass electrodes containing either a conducting substance or a 
Low Vacuum 1 ' in studying the therapeutic effects of the 7 e *la 
l uncut. During the past few years, a number of interesting 
devices for impressing simple or complex waves of lower fre¬ 
quency upon the rapidly oscillating Tesla Current hau bten 
constructed in the writer's laboratory, but inasmuch as there is 
110 satisfactory method of analyzing or graphically letording t it 
modalities thus produced, and as insufficient clinical n ^ ui t 
lias been obtained up to the present time to permit o lur 
practical differentiation from a therapeutic standpoint. 

deemed advisable to give no detailed account of cs 
!1 *permiental methods until experience has taught n^ nion; 
regarding their individual importance in h!ectu>- 4 f 
1 or general High-frequency Effects the Te*a yJJJ 11 
Hi ’-n i ployed with a condenser couch or a tiff" 1 * ia 
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HlGH-FHK«t‘BNC'V CbttUfcNTB 9 

,„ r „ the TI»-.i.-mp.-.iir «ffm 

«*“* r ““T.t, „f the solenoid «•««-“. l’ rod,1 ' :, "« ,l ss 

differs from IH» _ _ ^ ami combiistioi., and 

stimulation ot < 1 ^ d(nr[ - ir the action of the vaso-motor 

'"T :1S '' m,| l 2meral t rophic influence. The vacuum condenser 
system, mi ... , fo| . thu ( . m ,eli with a decided gain in 

l^on- U will l.e more fully described in the 

Chanter on “Vacuum Electrodes. 

The effluve from a Tesla Coil produces the same local effects 
as the resonator effluve, but the action extends to the more 



deep-seated tissues aud involves an intense stimulation of the 
enure circulatory system which is of great value in relieving the 
ever and congestion in the initial stages of acute infectious 
\ ' ,tT ' ;ct » *» to the incidental formation of 

ni'iv thcref^-, 1,dutIK - and the above method of treatment 
Modalities. tRfrlnT ** 1 °* "' l ' itl ' rs Multi-frequency 

mtule th f when ’-cference is 

monopolar treatment wirl - , \ 1( ‘ Uritcr means the directs 

potential, whether the enm-m' T'V^- frequent and high 

senator or from a sinnl * > ■ *' <<nv! '^ 1 10111 an On din Re- 

terms "Tmln Treatment ,ym ?$* A PP arat,ls - Tl >e 

iff lave, , etc., are employed 
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therapki-th: technic 

in «’iinoction with the bipolar mcth( „, . . 169 

„ Tile r, ill which the patient forms a part of > . dt ' vlswi by the 

(he m of » Teaa Apparatus. The ° t ^ lr ^ ml _ c onne>cting 
Kiihive may be modified by connectim the Tmia 

::-M«ra(us to a fiat metal electrode placed over hT*' • P ° * ^ tllc 
cus. or by the use of an ordinary hand electrode i^T ^ 
leaser couch. For the treatment of nervon ’’ T ° f 
--.-lulod with constipation, the flat, block-tin electm,K ******* 
(o a Tesla Terminal should be placed in contact with thTfkn, 
over the solar plexus, and the effluve applied up and down the 

spine by means of a metal point or brush electrode connected 
with the other pole of the Tesla Coil. Thi* ; c .„ V 



Metal 


Fit:. 118. —“ Pseudo-static Spark" Treatment. 

fi. Block-tin Electrode, b. Metal ball in contact of Patient, 

Bull Electrode Connected to Tesla Terminal. 

valuable modality, and will be frequently referred to m the 
chapters on “ Special Therapeutics/' r 
The use of the “Pseudo-Static Spark” from a Tesla Coil is of 
' : ^ue in the treatment of partial paralysis, musculai iheumati>nt 
' Ul, l deep-seated neuralgic pain. It is administered by tin sam* 
technic above described for the Tesla Effluve, the enh di t 11 ■ Iit 
that a small carbon point or ball-tipped electrode show t 
substituted, for t1 ie brush or metal point, and the f 1 

Opened as widely as possible. Care should be taken in approve j 
the patient with the electrode as an arc 'vill uin ^ 
ls brought too near to the surface. (Pig- HV 11 * u < _ 

11k> spark are similar to those produced by the static ' 

rcnt i except that there is added the general vitalizing at 
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inoB-rMW#*!* c,inRJ5>,TS IBM 

T7 " , Oscillations. Applied over motor points, 

"*• produces powerful muscular contractions, 

,,H - f' ft) m'those resulting from the spark of a static machine 
I *™" 1 „ unpUasa.it.iOSS of a surface burn from an acci . 

1 ‘.“""'is avoided by holding an insulated metal ball electrode 
dental ay, ^ ^ of the affected area and allowing the 

111 ^cur between this electrode and the active electrode 

'!,2m-U'd with the Ted" Coil. This “Indirect Tesla Spark” fa 
of special value when used over the motor points in cases of 

partial paralysis. 


in 


irtial paralysis. 

A general treatment somewhat resembling the “Indirect Spark” 
tlii* manner of its production, is a modality which t he writer has 



eimed the "High-frequency Motor Wave Current." (Fig. 119.) 

t K 1 H °duction of this current } the writer's Triple Terminals 
p e ^ ossai >- The patient is connected to two metal plates er 
to rhp *'n ° dw3,one of which attached to Terminal B, the other 
the disk-' Umi ] UJ ^wminal C. The apparatus is started with 
medium ^ grated as widely as possible, a 

TermiinlT l k ^ P ^ bemS Usually ^‘ployed. The sliding rod in 

& formed’ CtZtnT y vt*' “ ^ “ even P ur **‘ ^ 
experience <\ ■ ., t ^ ^point the patient will 

except that th< nS ^ 10U i Simi l ai lt> tiiat of a Caradie Current 
periodic. Path! m f PU S r *"? irn '^ lai ’ rather than strictly 
cueing this current f 17 ^ Wlth Faradk ‘ Coils, when exjH'ri- 
mm f ° r the ** time, often complain of its lack of 
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*"" 0 " ,nWP “ nd i inqUire “ Whethcr *• vibrator dem not require 
ajjustnient.- As a matter of fact it is probable that the ££ 

Vi'liK' of lllis motiallt > aB » getieral stimulant, ami mvieorator 
line’. *0 * sreat extent, to the complex mixture of vibrations of 
different frequencies by which the supposed irregularity is pro- 
■ ltioe.1. The action of this current will be discussed more fully 
;-! t he Chapter on Physiology 

A Low-frequency Effect. approximating that- of t he sinusoidal 
current, may be obtained by a mechanical modification of the 
modality just described. Ihe apparatus for its production con¬ 
sists of a fixedst rip of brass, edged 
v with saw-teeth and a revolving 
\ disk of thin copper mounted ec- 
] cen trie ally iri the same plane as 
/ the fixed strip. The disk is 
mounted on an insulated shaft 
terminating in a brass ball, sep- 



Fre. 120.—The Author’s Mechanism arated by a minute air-gap from 
for Superimposing a Low I re- a stationary ball mounted up- 

S7h“ dal Wave Up ° n a on an insulating support. By 

a. Revolving Metal Disk Mounted means of an adjustable dock- 

Kecerit ricalty, with Slot for Chang- work or a small electric motor 

ing the Degree of Eccentricity. . , . r. 

6, Upright Metal Plate with &er- provided with a rheostat toi 

ratetl Edge, which can be Moved u ] at j n ^ j ts speed—the eccentric 

toward the devolving Disk and & 1 

Fixed in Any Position Upon the disk is made to revolve at any de- 

!iase ’ sired rapidity, thus periodically 

and gradually lengthening and shortening the distance between 
its periphery and the serrated edge of the fixed plat*. The 
latter is mounted upon an insulating sitppoit which slides 
between parallel grooves, permitting the distance between t e 
disk and plate to be varied to any desired degree. (See I* ig- 1 - -> 
At the beginning of the treatment the sliding plate is withdrawn 
as far from the disk as possible: the plate is connected to Termi¬ 
nal A of the Tesla Coil, and the stationary brass ball to a metal 
electrode in contact with the body of the patient, the circuit 
being completed by a second metal electrode connected ro the 
TVfrte Terminal B. The clockwork, or motor is started, the 
current turned on, and the serrated plate is slowly pushed toward 























Hto.n-fTiEQtKN't'V CURRENTS 

l ' 2 , fi W . nmplc cHInvc is ohservod in the intervenij 

“ ,| the part of each revolution, in which the disk edge £ 

In V ^ plate The result will he a Jttriod* 
‘ cul . rent , producing painless, intermittent, muscular 
tractions, similar to those obtained from a smuosidai current of 

low frequency. 

Another variety of Multi-frequency Current is produced by 
connecting two metal electrodes in contact with the patient 
respectively to the Terminal A and to the “Dummy” C. The 
treatment is begun with the disks widely separated and the small 
balls in contact, the latter are then carefully separated by with¬ 
drawing the sliding rod in Terminal B until a gap of from one to 



nU 1111 f Urs ^ f° rm ed. The rapid succession of muscular 
I ' >i . 0 ^ ucec ^ * n the patient by this procedure is so 
of Hw 'j " i| lt 1 ' ilM aiietL °* two millimeters is as great a separation 
IbaW, aS , 1 • b ° PlaCtical Wlth the majority of casus. The 
direct r,, 'a 0 *' sensation attending the 

as compared with th utt Cun “ t through ,hc bod y of * P aticnt 
from m mten ®® motor and sensory effects resulting 

the peculiar'"t a s P ark "S a P in the above circuit, lies in 

(Fig j j] UK ° the arc ^Tiich flows across the air space, 
causes an t,™. 0 U i liltt n ^‘ ^eat "which this discharge produces 

^ Which ™ the arc w/rh it. in- 
mlT -r ^ latter UIltil * fi-% breaks, to 
arc causes H si, u ^ origlllal Potion. Each Break ” of the 
gulden rise in the potential of the patients laxly. 
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Author s Mechanics.! Ifevico, shown in Fij^/120 


rather low, except at the moment following the break of the are. 
The writer has devised a variety of mechanical interrupters for 
the purpose of converting the above-described modality into a 
motor current of Smooth and even character, the interruptions 
of w hich may be made to occur at any desired frequency. They 




csdical Elongation and Breaking of .Tesla Are by the Upward Current of 
Hot Air. (Numbers in the ’'arcs*' correspond to those in the tracing.) 

are simply mentioned in passing, as the work is still in the 
experimental stage. 

There is still another method by which simple or compound 
vibrations of low or moderate frequency may be superimposed 


Upon th( “ minatory current: of a Tesla Coil. It consists in the 
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j - 4 HIOH-FREQUEN( Y 

periodic modification of the resistance of the spark-gap in the 
condenser circuit, which may be accomplished by the vibration 
of one of tiie terminals of the gap, by rotating a slotted disk of 
mica in the path of the discharge, or by causing an intermittent 
pencil of some form of radiant energy to periodically ionize the 
air in the gap between the terminals. The writer has in this 
way been able to impress sound waves upon the High-freq uency 
Current and has even produced a musical or speaking “ Arc ,J in 
the secondary Tesla Circuit. As a carrier of vibration it is 
possible that the Tesla Current may ultimately be employed 
through the development of the writer’s methods as a means of 
conveying sensory impressions to the nerve centers when the 
normal path has been destroyed by accident or disease. The 
High-frequency Current readily traverses the tissues of the body, 
the nerves being especially good conductors of electrical oscilla¬ 
tions, consequently in a case, tor example, where the conducting 
mechanism of the external and middle ear has been destroyed 
and rendered fimctionless, sound waves might still be transmitted 
to the terminals of the auditory nerve by means of a High- 
ii equeney Current, the oscillations of which have been modified 
by the superimposition of the audible vibrations. The perfection 
of this method may lead to the successful solution of the problem 
° Gna klmg a totally deaf person to hear . ;3 

that he is the first to suggest the use of 

t\U f n qUU1Cy Currents as ’Carriers of vibration, and is con- 
t at his discovery will lead to important developments, 

fi r nn^ ^ ^^^^herapeutics, but in the application of High- 
unc, nts for technical and commercial purposes. 
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CHAPTER XVI 
therapeutic technic (continued) 

Treatment by Means of Glass Vacuum Electrodes” 

If the general employment of a new device by members of the 
medical profession may be taken as evidence of its practical 
value, the Vacuum Electrode may be justly regarded as the 
most important contribution to Electro-therapeutic Technic since 
the advent of the High-frequency Current. When first devised 
and employed by the writer in 18%, it was ridiculed as a 
spectacular toy by a number of physicians, many of whom now 
use it in their daily practice. At the present time it is almost 
universally employed for the administration of High-potential 
Currents of both the Static and High-frequency types. 

The use of hollow glass electrodes exhausted to a so-called 
Low Vacuum” for the administration of High-freqUency Cur¬ 
rents originated through certain clinical experiments conducted 
by the writer in the laboratory of Dr. J. p. Sutherland, who is at 
Ihe present time Dean of the Boston University School of 
Medicine. In investigating the possibilities of the X-Ray as an 
aid to vision in the partially blind, the writer had connected the 
subject to one pole of his original Testa Apparatus by means of a 
metal electrode, and was trying the effect of bringing an X-Ray 
subt> with its anode connected to the ground, in contact with the 
eyeballs and forehead of the subject. Flashes of light were seen 
m sensed at the moment of contact, and in order to determine 
whether this effect was due to the X-Ray, or to the High-fre¬ 
quency Discharge, the experiment was repeated using a Geissler 
1 uih gi ounded through the body of the operator, in place of the 
Hay lube. 1 he flashes of light were not produced, but a 
peculiarly pleasant sensation experienced by the patient led to 
^ continued application of the tube for perhaps five minutes. 

*' the expiration of this interval the subject of the experiment 


iO 
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uddenlv announced that art intense neuralgic headache wi 
ivhich he was suffering when he came to the laboratory, h „ 
entirely ceased- lie a 1 *> stated that these headaches USUa ^ 
lasted from twenty-four to forty-eight hours, and that up to that! 
time he had been absolutely unable to obtain relief, although h e 
had tried all of the conventional methods of treatment. 
writer subsequently treated this patient on several occasions and 
discovered that the use of the Geissier Tube as an electrode 
invariably relieved the headache, usually within ten minutes 
after beginning the treatment. 

It was nearly a year after this experiment before the writer 
was able to have constructed a series of Vacuum Electrodes 


4 4 

■O K> 


1 


The Anthers Techmc for Vacuum Electrode^. Tcda Vacuum 

„ , .. 1 reat roeat. 

’ " ""***“ T ~t. >, Direct Mono-polar T— 

adapted to the treatment of Htff, *. 

this interval, however he h-id f* li T'** b “ ly ‘ Durin ! 
the Vacuum EWtrnrmv '' u - demonstrated the value of 

with Hi g h-fre; iu ;i"fc^. SU : c T SfUlly a variety of cue. 

tmdc, consisting of a , , 1 . 0 , 7 ' ? means of an improvised elec- 

covered with sealing w l ube with its upper terminal 

insulating handle. iTi ’ 7^ ^’ S °PP 0s ite end fixed in an 

the writer administered7} 1 ,nvenfc cd his triple terminals, 

disks and balls widely scTv,,! 1 T r atinent &s follows: With the 

terminal B by a metrd el ' ^ patient was connected with 

wa » connected by a cordV C f7^7 Ge '^^ r Tube Electrode 
end of the electrode was 7 ! y. C f 8 ® 6 Fl & 124)* The 

‘l']J icd to the affected area, and the 
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turned on. The intensity of the 


177 

local effect produced 


current 

by the Vacuum Electrode was increased P " XlUe( ‘ d 

- .-y-“ T '»r *" 

ivsistancc of the air-gap between the disks. The latte?! 
not permitted to be sufficiently close to allow of the format 

of « arc between them This Bipolar Vacuum Treatment Z 
•<u«* both constitutional and local effects, the latter W d,! 
not- only to the High-frequency Current but to the secondary 
vibrations of the electrical and radiant energy generated bv the 
passage of the ouirent through the partial vacuum of the tube 
These effects will be described in detail in the Chapters on 
■ El ect ro-Physiology. ’ ’ 

The phenomena of electrical conduction in partial vacua 
may be experimentally studied by exhausting the air from a 
glass tube about twelve inches in length, provided with terminals 
connected to the poles of a small static machine or coil, capable 
of producing a spark of from two to six inches in length. A 
good mercury pump or compound oil pump of the “ Geryk ” 
type, will be required for this experiment. At the pressure of 
the atmosphere, no current will pass through the tube, the dis¬ 
tance between its terminals being double the length of the 
maximum spark from the coil. If the pump be now slowly 
operated until four-fifths of the air in the tube have been removed 
leaving, a pressure of one-fifth of an atmosphere between the 
tube terminals, a faint branching brush discharge of violet color 
will appear in the tube. Evidently the withdrawal of air has 
increased the conductivity by diminishing the resistance of the 
tube. Again operate the pump until about one-twentieth of 
the original air is left. The current will now flow between the 
terminals in the form of a thin red line or thread. It the finger 
of the operator lie brought near the tube, the luminous thread 
will be brought toward it exactly as the center of an elastic steel 
wire would be drawn to a powerful magnet. Now cany the 
exhaustion to one-fiftieth of an atmosphere and the thread of 
light will expand into a luminous pencil or band, while a violet 
aura will he seen surrounding both terminals in the tube, es¬ 
pecially the cathode. Carry the exhaustion still further, until 
all but one five-hundredth of the original air has been removed 
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f * the tube The diameter of the lumi nous pencil will i nereas® 

UV Hi l it fills the entire tube. A number of transverse strfctio*, 
will he seen dividing the discharge into series of disks of light of 
ual thickness- The violet aura at the cathode has become 
more distinct and a dark space separates it from the series of 
disks on one hand, and from the surface of the cathode on the 
other. As the exhaustion proceeds from one five-hundredth to 
one ten-thousandth of an atmosphere, the disks become tliicker 
and the striations fewer, and the color changes from a rose-pint 
to violet, blue, blue-white and finally to a dense yellowish-whit e. 
The violet aura at the anode has shrunk to a mere point, while 
that which surrounds the cathode has grown larger and the dark 
space wider. Inside this dark space the metal cathode glows as 
if it were red hot. From this point the further exhaustion of the 
tube is accomplished slowly and with groat difficulty. After a 
considerable interval the pressure in the tube will be diminished 
to one fifty-thousandth of an atmosphere, and the light in the 
tube will have entirely ceased except for an irregular white 
cloud which flutters in the center. The walls of the tube, how- 
over. have become luminous with a brilliant apple-green fiuores- 
<vnve. and if a screen coated with barium platinum cyanide be 
,!V. ru ':j! lhc tube Wlth a skeet of paper intervening, an area of 
4 . 1 1 ai 011 1 be screen due to the X-Rays produced by 
Dumiiir ^ 1 S ratlBg electrons in the tube. With a good 
but om Jiiir° cari ‘T the exhaustion still further until all 
The eurr r L ° ° ngmai air has been removed from the tube, 
-back m * n !TT tS With conside #le distance and will 
adjustable dr ^ ° ^ irt C 01 ^ our ^ nc bes m length across an 

7T ParalId With the ** The resistance of 
of an atmosphere m 1U11J al a pressure of one ten-thousandth 
can be obtained a t\h ° not lllore !lmi1 °ne-fourth inch of spark 
at - one-millionth rtc 1 . ,,dru . £ a P- With the final exhaustion 
only the intense Ann K * ** U ° "batever in the tube and 
°f the current. The indicates the passage 

?° w ®. Penetration and\u/! fl ° m the tube are now of greater 
in 6 stage. Bv serial ‘'"J iT Wave length than in the preced- 
obtain a still hieher * 1<X S " ^® en f rumd possible to 
Ug ‘" r de 8 ree °f exhaustion, and tubes have 
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17 ') 

sodtaHy Imn made with internal electrodes only on, , n- 
apart, which would nevertheless resist a ,H ! mct,:r 

producing a spark several feet in length \ ,,, .T ' ' f,f 

therefore theoretically an absolute non-conductor ofelmdedv “ 
,f the above experiment be performed with a L, 

fivi| ,u.,u-.v Current, mstead of a Rukmkvrff or Static Cun^T 
practically the same phenomena will be produced, except that 
„„ "transverse stoat,one” will appear, and the purple aura will 
present the same appearance and brilliancy at both of the 
internal terminals. These differences are, of course, due to the 
fact that the current in the tube is oscillatory rather than uni- 
directional. 


If a tube containing fluorescent minerals such as willemifee, 
cal cite, kunzite, etc., he connected to a Teda Coil and exhausted 
by means of an air pump, the minerals will emit light of different 
colors as soon as the pressure is reduced below one five-hundredth 
of an atmosphere. The effect is due to the production in the 
tube of ether waves beyond the limits of vision, which are gen¬ 
erally spoken of as u Ultra-violet Rays.” These rays would be 
of value therapeutically were they not prevented from reaching 
the surface of the body by the opacity of the glass walls of the 
tube. Some years ago the writer devised a vacuum electrode 
capable of transmitting these ultra-violet rays, through a quartz 
tens cemented to one end of the tube. (See Chapter on “Ultra¬ 
violet Rays.”) 

Several years after the writer's discovery of the Vacuum 
Electrode, instruments of this kind were placed on the market 
by a New York firm. They were sold in sets including different 
shapes and sizes, and but little attention was given to the degree 
of exhaustion employed. In consequence some of the electrodes 
were of the “white,” and some of the “Red Vacuum ’ type, 
varying in exhaustion from one-fiftieth to one ten-thousandth 
of an atmosphere. The disparity in the results obtained in 
similar cases treated by different electrodes led the writer to 
begin a series of experiments for the determination of t he relation 
between the degree of exhaustion and the therapeutic effect. 

A description of the details and results of these experiments is 
given under the head of “Electro-Physiology.” For the present 




HIGH-FREQUENCY CURRENTS 
180 . 

it will suffice to say that the effects of Red \ acinm. Electro 

were found to be quite different from those of higher exhaustion 

, md that since the date of the above experiments all commercial 

vacuum electrodes have been made to conform to a standard 

Low Red Vacuum.” 

At the present time there are many forms and varieties of 
Vacuum Electrodes on the market, some of which are shown i n 

<=r—:> 
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the acconmon ■ * ** ° f V&CUUm »«***. 

ZC?"* ?*** other '”***»“ 

i a „ l- : ieuum Electrodes ment^ * ^ nc( ' thc original introduc 
f0r ** iC? ^ be of the Insu 

trratni ' ^ pt at the extreme ° l ‘ Vl ‘ n!m « the escape of 

concentric tuh<. ■ i. rt of Hus type j 
' thc It]n,T o„o being the n 
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v-’icniiTt! lube, which is prevented f rf)l . I- . 
body by tin' annular air space surround,,! 7', int< ‘ tlm 
Several varieties of these double-wall,.,I , 'V <Wta ' '"be. 
Mg. 120. . “ are show,, i„ 

l nr increasing the intensity of the local ,.rr , 
High-frequency Currents, a “Cor„l f ., Hl „? f"'.'." 1 """' 1 ''V 
employed, instead of the shnpfe 

the current from the brass socket at the ,,d T™ S 

handle which is made to be used interchanglhly 
different electrodes in the set. (See Fig. 125.) Condenser 
‘rodes on the other hand are provided with intornal teraanal 


E MwrtMi rScm iinrywl. 






FtG. 128.— Doubfe-waUed Vacutmi Electrodes 

in the form of an aluminum rod, or disk. The space between 
tiie terminal and the inner walls of the tube may contain air at 
the ordinary pressure, salt solution and the Other fluids, or may 
l>e exhausted to a low or high vacuum. 

Condenser electrodes were first employed by the present writer 
several weeks prior to his invention of the vacuum electrode. 
The fluctuations of the spark-gap in his original apparatus 
rendered the effluve from the T#*la Coil so irregular dial great 
difficulty was experienced in the use of the latter modality 
without “sparking” the patient. Having already noticed the 
f-ase with which the Teula Currents passed through glass and 
other non-eon due tors, the writer experimented with a sheet of 
thin plate glass applied to the body of the patient as a protection 
against “sparking” during effluve treatment. Although this 
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method did not prove a satisfactory substitute for the lH „ 

VlHiivr Ti-eatment, it led to the development of a new ... 

iA . ... .,1:^1 h*m**na of the so-called *'f\, t „i... 


ifKlalitv 

ndcmser 

connected 



to a Tesla Terminal by means of a metal hand electrode and a 
ini'ml point connected to the opposite terminal was applied to 
the outer surface of a plate of glass in contact with the upper 
epigastrium, a beautiful “rosette of sparks” radiated from the 


m 




F “- “ *+**£* *» *..„ or Condenser & 

produced in the region n^r caciudlctode Hrw f* WCW 


r, 0 . 12^-newem*., R^ctafa* Hendfe and K«J|, t .. , 

nervrmQ I tetrode. (Williams.) 

, s dyspepsia, and other conditions 
OF Uick <> f Power in the sympathetic nrrvon ' a ‘Motion 

‘•'-denser elects wvtUS h/ L IT"" ^ ** 
^ *-** -. . 


(C) Jeff Behary 2019 


227 












































. . 1ST? 

t„lH-s t hr extremities of which were flat i ■ 

■idai't"! *t> different parts of the body. "jy. buib ^ ha M, 
Later the metal rod was made to slide into th<> >lg ' 127m) 

so that its free end could be pushed into actual handle ’ 
.■aid end of the glass tub* or "» «* 

slnugth of the d.seharge which 

:;;; in,,(h ; 10 a s ‘™ m of s P arks <w»ue «* «*** Z l£0Z 

1 he wntor has m h.s poss^tou his original electrode of this C 
;eikI still occasionally employs it in his practice. M ' 



Etc;. MU ).— Ebonite Spinal Electrtxlr. fWiIJiamsj 


fhc above method of regulation suggested to the writer the 
idea for his regulating handle for vacuum or condenser electrodes, 
if is practically an application of the principle embodied in the 
writer’s Triple Terminals, in which the rffluve between metal 
disks forms a rheostat for the regulation of the current strength. 

An interesting fact, in connection with the writer's regulating 
handle which is shown in Fig. 128, is the independent invention 
<>1 a similar device by Doctor HerscheU of London, for use in com 
Heel km with his Rectal Electrode, which was described bv its 
inventor in Ins manual of i( Intragastric Technic." (See Fig 
129 .) 

A large variety of condenser electrodes have been devised and 
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, hv different authorities, some of glass HIM with 
introduced by others of ebonite vulcanized ovJ 

^ W and sizes. (Fig, 130.) 1 

m KrL a physical standpoint, all vacuum electrodes are 


COtl- 


a 


Fig. 131,—Condenser Electrode; “Law Red Vacuum Type.” 

denser electrodes, but custom has limited the latter term to 
vacuum electrodes of a special construction involving the use 
of an internal disk-shaped aluminum terminal. The conven¬ 
tional condenser vacuum electrode is represented in Fig. 131. 
Another modification is shown in Fig. 132. 

The same technic is employed in the therapeutic application 


E .JMofhletl a Son Y.C. 

F.O. 132. Vacuum CokW Etecrode with C„p piuE 
of all varieties of condenser electrodes Tim t „ , , . 

several different methods namely: ilc chides 

■A) Monopolar Direct Application, 

! #} Monopolar Indirect Application, 
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THERAPEUTIC TECHNIC 

f ^ Bipolar Direct Application. 

‘j)) Bipolar Multi-frequency Treatment. 

(.4) Monopolar Direct Application.- This b the simplest 
method for the direct application of High-frequency Currents 

fr0U1 a resonator or from a ^ 

pole of a Tesla Coil, 
action is local rather 
than general but the effects 
;irt . intense, and It is seldom 
jvt-e ssary to apply the elec- 
-■ode for more than ten 
minutes at a time. The 
let rode fixed in an insu¬ 
lting handle is connected FlG i33._Monopolar Direct Technic 
10 the terminal of the coil 

by a rubber-covered conducting cord, and applied to the affected 
surface before turning on the current. But little sensation other 
than warmth is produced when the electrode is applied to the 
skin, but if one or more layers of clothing intervenes, a s-tinging. 
tingling feeling is experienced by the patient which increases in 
intensity as the clothing increases in thickness. (Fig. 1*>>.) 

Skin lesions and superficial conditions usually require the 
direct application, of the glass surface of the electrode. Diseases 
involving the deeper tissues, such as eeltuhtus, neuralgia and 


A 


Fig. 134. — Moaopolar Indirect Technic, 
rheumatism are more 

over the clothing or by co\t ^ united 

cloth of any desired thickness: woolen fabrics bemgjbest . ^ 

to this purpose. The differences in the physiological efl 
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M . .. , . ^ 

produced by these varieties in technic are discussed in detail i n 

an ensuing chapter. , . . 

j n jl /onopolarIndirect Method , the patient is connected 

t0 'the resonator or !*«*» Terminal by a metal plate or h^j 

electrode and the vacuum or condenser electrode connected to 

the ground or held in the hand of the operator, is applied to tW 

affected area. By this method a mild general effect is added to 

Hie local action of the electrode discharge, and the action <»f 


BlOH-^HlSQUBXtn vi 


the latter is somewhat less intense than in the method pre¬ 
viously described. The glass electrode is applied to the surface 
or through clothing as in the preceding description. (Fig. 134.) 

i (') Bipolar Direct Application involves tile use of two vacuum 
electrodes, each of which is connected to a terminal of the Tesla 
Apparatus, or. one electrode may be attached to the terminal of 



Fig. lav-RipoW Direct Application of Vs 


acuutn Electrodes. 


ground Th . c ... u ri< ' ori '°de being connected with I 

effects arc much morH t l 1 ° d ^ USed if P°^ ible ’ as 

applied directly to tht^urfi' V V't ^ deetndeB mUSt 
result if the clothing intervem^ °n * Y> ** bbstenns 
** made in the application ni ° Qe Option to this rule mi 
veiy high voltage and f r . ° currents of Iow amperage ai 
example, from the Piffnrd T V {Ul nc ^ * such ^ are produced, h 
has found the bipolar meth ( ^ f *™**** 0 Transformer. The write 
of pulmonary tubemilo-' , espucia ^ value in the treat men 
A variation of the u - pn « Umo ™- < *&■ 135 > 

the vacuum condenser civ - vebmc 18 exemplified in the use o 
fonder of Chicago. This de*-' J (LC( ‘ r dly introduced by R. Fried 
impressive appearance addifcion to ]ts spect acular anti 

standpoint, and the writer V- ' ! ^ merif froil! * therapeutic 

^ obtained excellent results from 
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its list' in the treatment of functional and 
nervous system. In the majority of these cases 
seated in the chair which is connected to one of the “ 

minals, arid a vacuum condenser electrode connected i, T 
other terminal is applied over the solar nWr,. T , a 
Of the treatment is inched if the elot'hin*",'e 
the upper half of the patient’s body. Insomnia or 1H ™ 
suiting from prolonged mental or physical exertion k 
almost invariably relieved by a High-frequency Hath bv 
of the vacuum chair. The ’ " lls 

I at ter is connected to a Tesla 
or resonator terminal a,s de¬ 
scribed in Section .4, and 
tlie patient seats himself in 
a comfortable position and 
voluntarily relaxes every 
muscle of the body, closes 
dir eyes and rests during a 
treatment of from ten to 
twenty minutes duration. 

By this method the accum¬ 
ulated waste products result- I 
ing from a long day's work 
are removed from the mus- i 
eles and superficial tissues 
and at the termination of 

the treatment the patient r, °- Vacu,,m 

will be almost as rested and 


nn igorated as from a night of refreshing sleep. In the opinion 
of the writer the vacuum condenser chair is a valuable if not an 
essential addition to the equipment of every progressive electro- 
therapeutist. (Fig* 130.) 

{O) Bipolar M ulti-frequency Treatment involves a combination 
of the writer's Multi-frequency Treatment with the vacuum or 
condenser electrode. A Tesla Apparatus provided with the 
writer's Triple Terminals being required for the production of 
diis modality. One of the Tesla Terminals B is connected to a 
metal electrode in contact with the patient’s body, a vacuum 
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dee trade is cooneciui »■*“ ™ -’ ““ ""= *ttn** 

strength regulated by the length of the effluve between the 
metal disks. This technir, which has already been described 
in , previous paragraph, produces the characteristic local effect, 
of the vacuum electrode, the general effects of the Tesh Current 


of the vac uum - 1 \ 

and an additional “Multi-frequency” effect on the motor 



White Vacuum. 1 ’ Cj “ X-Ray Vacuum/* 
and muscles which is of vrr* t T 

paralysis, incipient degeuemtion “of' 11,1^ f rt ' atment of P^ 1 * 1 
seated pain, and in the removal nf J IUTVt ' ccntors ; dc ?P~ 
common with all varieties of eXUdates and effusions* In 

method is to be avoided in eases nf equenc 3 f Technic, the above 
Some months ago the writer ,in-; ° r ®* m ° heart disease, 
trades for the application of HhS **“ * G**"**®#- 
treatment of local conditions TV,;- ‘ lUonc - v Currents to the 

• ,u = set consists of three Con- 
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*•* * f 8 - 137 ’ and an 

\ll hough *n ®l ... m and appearance these electrodes! 
dure entirely different effects upon the tissues and fuuctinm! 
the bed}’- Tht ‘ first 1S exhausted to a “Red Vacuum ” at 
proximaling one five-hundredth of an atmosphere- the second 
t0 a “White Vacuum," about one ten-thousandth of an atmos¬ 
phere, and the third, to alow “X-Ray Vacuum” about one one- 
hundred-thousandth of an atmosphere. The firat electrode may 
be used in the majority of cases which are amenable to Higli- 
frequency Treatment. The distinctive effects of the low vacuum 
discharge being of a sedative character, relieving acute congestion 
and inflammation, allaying pain, and stimulating metabolism. 
The second electrode is adapted to the treatment of chronic and 
indolent conditions involving lowered vital resistance and 
impaired nutrition. It is of especial value in the treatment of 
pulmonary tuberculosis, cold abscess, varicose ulcers, psoriasis, 
and eczema. The third electrode combines the devitalizing and 
destructive effects of the X-Ray, with the vivifying stimulating 
action of the Tesla Currents, and is a most important improve¬ 
ment in the methods for the therapeutic application of the 
X-Ray to the treatment of lupus, epithelioma and other forms 
of malignant disease. It will be more fully described in the 
chapter on “High-frequency X-Ray.” 


(C) Jeff Behary 2019 


234 




CHAPTER XVII 


THE HIGH-FREQUENCY CURRENT FOR THE PRODUCTION 

X-RAY <IF THB 

The X-Rav, as originally discovered by Professor Roentgen 
obtained by the passage of a Unidirectional Current of 'w** 
voltage through a Crookes Vacuum Tube exhausted to h 
one-111 ill ion t h of an atmosphere. The peculiar emanation T”*- 
the negative terminal of the tube had been already studied h^ 
Lenard who termed them the “Cathode Ravs.” Th " 
ordinarily confined to the interior of the tuho n e ° e ra - s 

oi an aluminum window sealed over an aperture in tL ? 
directly opposite the cathode. Aluminum h r ^ 

the cathode rays pernlitier! tv, / ■ + 1 r1 ^ ^ &nsparent to 

where their properties could be directly'Sdie i° T 
phenomena produced bv these ravs it" ‘ ‘ ' Amon S oth «’ 

cent substances such' ,« k . ' ’ *?* notlccd that Auons- 

brilliantlv illuminated \vl ium 'Platinum cyanide became 

>■* 

lca lt Roentgen noted that H with the above chern- 

°»ly near the aluminum wi j le um * nos ^y was produced not 
of tJi e tube, even when tv °* 7 >U * near tIle ^ ass on all sides 
between the tube and th x « cau ^ oar d screen was interposed 

effect the shadow of t.hi» norcseont film. In studying this 

sereen, the darker outline tin**?* fiKge ?’ s were °^ervcd on the 

against the lighter sharlmv t ° neS clearly distinguished 

In this way the XAU ^ hss opaque flesh. 

subsequent investigations h" °i [ l 0eni ^ en w’ere discovered and 

fharacter, properties and r ^ ^ 1 ^ O1 ‘iginator demonstrated their 

} uat these new radiations possibilities. Roentgen showe<l 

onrlary product of the in e ^ Jerea l counterpart or sec- 

ln< I ;i y* originating wherever the 
190 & 
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FOR THE 


PUOIHX’TION OF THE X—HAY 

]MU'T rays collide with the glass walls of the tube 
.listing surfaces. The cathode ravs 


191 


or other 

n'sisi mg -. 7 — ™ ™y» arc streams of Neanlir, 

Rhetmns, projtSQfeed at right angles from the surface of th 

cathode terminal of a Crookes Tut*. These electrons move in 
straight lines through the highly exhausted space in the tube 
at a speed of about one hundred thousand miles per second 
somewhat slower than light rays which travel at a rate of one 
hundred ami eighty-six thousand miles per second. In other 
words the cathode rays would travel entirely around the earth 
:it tlie equator four times in a single second, while a ray of light 
would perform the same journey seven and one-half times during 
an equal interval. Cathode rays do not travel ordinary air for 
any appreciable distance. In the low pressure of a Crookes Tube 
they move freely at a high velocity, their momentum being so 
great that when suddenly checked they produce incandescence, 
and sometimes actual melting of the thin platinum plate which 
forms the anode in the majority of X-Ray Tubes. They are 
readily deflected by a magnet, and the angle of deflection has a 
definite mathematical relation to the size and electrical capacity 
of the moving particles which constitute the stream. Ihe 
tremendous importance of this fact will be recognized when it is 
stated that it is through the careful experimental application of 
the above law that the “Negative Electron the common unit 
of all expressions of matter and force — has been discovered, 
measured and weighed. 

A comparison of the nature and properties of the cathode 
lays with those of the X-Rays of Roentgen, will enable the riadt t 
to obtain a clear understanding of the fundamental differences 
between these two intimately related types of radiant energy. 

(A) In the first place the cathode rays consist ot minute 
material entities, or electrical particles shot out perpendicularh 
from the surface of the cathode in a Crookes Tube, which come tv 
rest or are checked by collision with the glass walls of the tu >e 
The X-llays on the other hand, consist of extremely short rapid 
pulses in the ether, each of which originates at the point oi con¬ 
tact between a single electron of the cathode stream, and the 
glass walls of the tube, the pulse being caused by the sudden 
impact of tin* collision. 
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l9 o high-fkeqi- 

B) Cathode Rays readily pass through thin plates of aluro, 
iimm but are stopped by contact with almost any oth.-r , olir| 
substance. The X-Rays penetrate all substances to a greats or 
.> extent, the opacity of bodies of matter to the X-Rays ine R t*. 

proportion to their increase in density or specif 
clihtrta.nr-PR such as wood - TtfmpT- aln ta - . 


jug as a rule, in p^*"—- - “pcuuic 

gravity. Thus, light substances such as wood, paper, aluminum 
~ r magnesium are relatively transparent, while denser materials 
-uch as iron, glass and mineral specimens are more or less opaque. 
There are several exceptions to the above rule, the most hn- 
■ntant being the diamond, which despite its great density k 
almost absolutely transparent to the X-Ray, while “Paste Dia¬ 
monds/’ quartz, and other imitations are relatively opaque. 
This has opened an important field for the practical commercial 
application of the X-Ray. 

(C) The X-Rays resemble rays of light in that they both 
consist of vibrations or undulations transmitted by the ether, 
but the X-Rays may be compared to a succession of sharp “whip 
cracks : light, by a similar analogy resembling a low musical 
tone from one of the bass pipes of an organ. From a like 
standpoint, the cathode rays may be compared to a stream of 
.aim j mining particles of sand propelled from a nozzle bv a 
-turns current of air. Each grain of sand may be taken to 
r„t one of the electrons which form the cathode stream. 

refracted or pS^Xb!^ ^ t 1 " 8 *"*’ "***• 
and it. i - nro -f ' „ n • X-Rays are unaffected by a magnet, 

(*) Both the X-Ra/s and th'^th 

phoresccnee or fluorescence cat,lode »y» produce phos- 

elecfcroscopes by S Stances, discharge 

film of sensitized photeJj, w ’ T? produce ^ cts U P 0U tbe 
cumulative effects upon On. m - P The X " Rays P rodim 
trophic nerve influence and d ° f * he botIy> destroying the 

may even lead to the f oni • t'* ° tm ^ the ttcliular vitality. This 
from the necrosis and local buf f > 

rays. Tiie specific action of the tissnBS111 the path of thv 

has not been definitely detent ' . lode ra y^ upon living tissues 

The modern X-RavTub, -in T^ *° the time of ™ th *' 

138 > which represents the type deW? f °' m is shown ifl Fig * 

& for use in connection with 
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FOR THE PROWJCTIOS OK T1I K X . R( 

tli'' static- machine. It consists of a thin hull. ,,f n i . 
■alci'ini glass provided with two electrodes « hcm,4M « 
iithode being a concave reflector of aluminum Jh; T?*'? or 
so as to project the cathode rays toward a common ■ T ^ P "' 1 
in the center of the anode, which is a thin platimn, ,1?' foCT * 

;i! ,gleof forty-five degrees with the axis of the tube.' 

rays in colliding with the anode arc reflected at right andesTn 
strike the wall of the tube in straight lines, radiating from the 
focal point, each lme being continued in the space outside the 
tube in the form of an X-Ray. The higher the degree of ex¬ 
haustion in the tube the shorter will be the wave lengths of the 
X-Rays it produces, and the 
rater their powers of penetra- 
i jn and frequency of vibration. 

In treating or examining dense 
1 deep-seated tissues with the 
X-Ray, a so-called “Hard Tube” 
if a high degree of exhaustion 
will be required, while for the 
treatment of superficial condi- 
t ions or for the examination of 
moderately thin structures, such 
as the hand, foot or forearm, a 
■* Soft Tube ” exhausted to a los¬ 
s' r degree, should be employed; .. * 

as it produces, longer, slower rays definition, 

affording pictures showing t anci ri . qu in a 

-Hard” tubes resist the ]*-W »ill readily 

lugh voltage. The current • ^ )eagth rath cr than 

jump across an air-gap , “hard” tube, Suck 

pass through tbe highly raiefit gas ui fl but show 

,u„ s exhibit an X te r t r b ulb "oft tubes, on the other 
absolutely no light m^idt tl H , - h-white litrht between 

hand, show Bickering pate & « fluorescence, and 

the electrodes, in -"Xtaf £ more than one-half 
possess such a low , rl . k d bv them . Tubes for heavy 

currents of considerate volume » order 



Pig, l3$.~Method of Taking a 
a Sldgrapb.’' 

4node. r. Cathode. h, Hand of 
Patient. P, 8ets«*ve Piute I -.- 
closed in Opaque Paper Envelope. 
T. Table- 
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watering,. ' 

*0.) mth thv Under SUrf ** of the platinum plate. 
AlIt - intense t 

decree, :U ' tiv,t - v imi*' t 
particles arc cither dHw"^” f resW ’»“l a 

r driven into the glass walls or are absorbed b V 


hi<;» I'PCKtjr r:v < i JiUrcvrs 


H14 

to generate rays of high power and intensity. This large ?tr,ip f . r 
age gives rise to ;? great amount of heat, mainly at the focus of 
the cathode rays. Unless suppressed or absorbed, this heat 
would expend itself upon the anode, which would be rend ^ 
incandescent or perhaps actually melted, and in either event th 


Fig. T„be with Solid Metal A no de. 

efficiency of the rays would lie destrnvoH v. ■ 

»"t S»SS e ." r t .-—- 

' p * ir w il wohng chamber filled with 
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«* thk or TBp 

,|U- minute flocks of amorphous pl atitllm J 195 

* rf “' C ° f ' h 7r , r * tbe the 

Sirr.im. >e 11 *' m other words, chan-e* h„ • th, ‘ t ' ath O'k- 

fnmi a * boft Low \ acutim" to a u Harri Tr u contil111 ^ wo 

niateJy such a high degree of exhaustion u , acuum ” Viti- 

comes impossible to pass a current throurt that it h*. 

to regenerate such a tube it mav be refill, t f Ube ‘ Itl 

exhausted on a mercury pump or a *m*ii * lth air and ^mn 

be admitted to the bulb by means — * amoimt of gas may 

f the vacuum regulator with 

-vhieh the majority of tubes arc 

provided. 

Although every maker of X- 
'■•A tubes has his special form 
lf vacuum regulator, there are but 
■ hive fundamental types: 

1st, Chemical Regulator re- 
juiririg external heat for the 
liberation of gas. 

-‘I? ( hemical Regulators oper¬ 
ated by an electric spark. 

dd , Osmotic Regulators depend¬ 
ing upon the ability of certain 
metals to absorb hydrogen gas Fltt - 141 '“x r^t Re ^‘ bt0fs t, r 

" Jl1 u heated. 4 R egu i aror . (Heat), b 

Conventional examples of these Chemical Regulator, (Spark), c, 

* 1. _ . * , “Osmo-regulaior.” 

unce types of regulators are 

shown diagramnuitically in Fig. 141. (.1) consists of a glass tube 

projecting from the side of an X-Ray bulb, having an enlarged 
rounded extremity containing potassium chlorate or manganese 
dioxide which liberates oxvgon gas when heated by the applica¬ 
tion of a match or spirit-lamp to the outer surface of the glass 
tube, 

<B) is similar in construction to the regulator just described 
except for the platinum wire, sealed into the portion of the 
tube containing the chemical. By allowing sparks from the 
coil or static machine to pass into the Tube through 1 he platinum 
wire, gag is liberated as in the first instance. An ingenious 


I\ 
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Hrf!H-FRKQI T KVr\ f CURRENTS 

application of this type of regulator is found in the 
“Seif“regulating Tube” illustrated in Fig, 142. By ua-aus r,f Hri 
adjustable wire connected to the tube terminal farthest 
the regulator, a spark-gap of any desired length may be formed 
between the point of the wire and the platinum terminal of the 
regulator. Suppose, for example, the wire be adjusted to for rn 
a gap of three inches. When the internal resistance of the tube 
becomes greater than that of the spark-gap, the current will take 
the path of the least resistance, passing across the gap to the 
opposite terminal of the tube by way of the chemical chamber 
of the regulator. Sparks will continue to pass until sufficient 
gas has been liberated to reduce the internal resistance of the 




n 


Fl °’ ^ X-Ray Tube. 

!° r the currcnt timn thc 

at a resistance for an almost 

Of an extremely smalftilt!™ r* ^ 0smotic type which consists 
side of the X-Bav 1 u > \ ° me t&hic Palladium sealed into the 
open while the nut *’ * , U " * nmj 0Jld *die nietal tube being 
protected hy a cini"’: 1 “ cW ‘ Ordinarily the tube is 
«* U-o flame of 1 1, 7 gU f* “P‘ lf «'<' ^ttcr bo removed 
of th e Palladium Tulw! ~n ^ b ° &Pplit ’ d to thi ‘ dosed extremity 
flame will be drawn t\ -W'ogen Ions from the interior of the 

h ' at «l metal into th,.?! ‘ thc int, r->nolecular spaces of the 

adva nt « K „ ()f t “ hoox mnst, , xjtay bulb. The principal 

yp of '''sulator lies i„ the fact that the 
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varuinn may hr reduced an indefinite " 197 

the life of a tube provided With a I JTP T f tim «, irhife 
r r,Y.ding types is limited by the amount of Tv dther ,,f the 

end of the regulator tube, the chemical in the 

In order to use Tesh Currents for the „ ^ 

X-Ray, a tube of special const met ion h pmduction of the 

tory character of the current would 43the 

of the ordinary tube of the unidi- 4 <>n ° y r ^ e efficiency 

national type. Nations methods 
have been devised for the con¬ 
struction of High-frequency X-Ray 
Tubes involving three different 
rinciples: examples of tubes illus- 

■ rating these ideas are shown dia- 
,:arumatic&ily in Fig. 143 . 

A shows the construction of the 
tube of the so-called “Double-fo- 
ous ’ type invented by Professor 
Phhu Thomson. It is really a 
combination of two distinct tubes 
as will be seen by the imaginary 
dotted line dividing them. The 

■ >-filiations in the direction of the 
arrow (Y) produce X-Rays from 
the cathode and reflector in the 

right-hand half of the tube. The Fig. 143 .—Type* of‘‘fiigh-fre- 

alternations 111 the opposite direc- A Thomson Double Focus. B. 
tion, indicated bv the arrow ff). Strong Double Focus C Sm- 

. * srle Focus (double bulb, 1 . 

produce a stream of rays shown at 

(T) in the left-hand side of the tube. This is the most efficient 
type of High-frequency X-Ray Tulx 1 as it utilizes the energy at 
the entire current- It is admirable for therapeutic work but is 
not suited for skiagraphic examinations as the two points of 
origin of the X-Kavs cause double outlines, which destroy the 
clearness of definition. 

fit) shows a tube of the writer's design involving the same 
principle as the Double-focus tube but the rays, instead of being 
projected in two parallel streams are separated, those from the 
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h ict h-pk equp wfir crtiRP nts 

oscillations in one direction, being reflected from I lie anterior* 
surface of the platinum plate, while the lavs flout the oppt^jff. 
oscillations are reflected from the posterior surface of the plate. 
Bv mounting this tube in a dark box fixed in the center of a 
cloth screen or curtain, two independent examinations or 





Fig. 144. —Thomson Double Focus X-Ray Tube. 

treatments may be given simultaneously; the operator, for 
example, making a fluoroscopic examination of a fracture of the 
bones of the forearm while his assistant is applying the rays for 

the treatment of a facial epithelioma, to a patient on the opposite 
side of the screen, 



FlG * 145 —^ugle Focus Tube for H F r 

Under Anode!^'^ ' ntb Hollow Meui1 Coi,e 

(C) In tubes of the thmt it 
«f oscillations are smothered or da/' ravs from one ** 

or a closed glass bulb whilo ri P<xl . in a bollow rii etal cone 

ployed for the production of tl’/ vjT'"' °T lktions » n ‘ «“•- 
directional type of tube. A 1 111 the usual uni- 
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KOK THK t’KDDl'lTlON fir Till.* v „ t v - 

nh * v ~ItAV | ( r t | 

In I 'i#E»* 1U - 14fl< 14i b l4 ‘p are illusstpatwl a»>vcral amm . ■ , 

”* of n ;- h ; nvi,unu,y ^bee,embodying the SX 

j tl <t described. 

The X-Kuy has been employed for some years in more or 1 ( - 
success treatment of nuihgnant growths involving the mmv- 
ricial tissues or the mucous membrane, the principle of its action 
being its cumulative destructive effects on the vitality of the 
cells* Malignant growths being of a low grade of vitality and 
h-void of trophic nerve supply are killed by a smaller dosage of 
the X-Rays than would be required to devitalize the normal 
tissues in the vicinity. Great difficulty has been experienced, 
however, in accurately gauging the length and frequency of the 


m 146.—Single Focus Tube for H. T. Owed* <&*** B ’ ,n> Typ< "- 

iroatments. and in many cases extensive areas of 
sloughing have been inadvertently produced m 
tissues covering, or adjacent to the malignant -o r( >nfined 

Areidents of the above character have been ^ 

to eases treated by X-Rays excited by a /f«A»i^Cod or ta.rc 

maeliine. Several years ago the wrt.er 
Strand the Ability of causing the tibso'-pt 
growths without injuring the health', u.-mu . 

the X-Ray and High-frepueney fum-m. I In -V * * ( £ 
connected to a Tesla terminal by a metal _ ' x . 1Nv 

electrode of the vacuum condenser type ex tails“ • ‘ • 

Vacuum was connected to the opposite ter.mnal an.1 apt 
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HlfiH-FBEQt EXCV CPKKESffTS 


to the surface of the body in immediate relation to the t U in 0r . 
1 he increase in the vitality in the nonnal rolls through the 
stimulation of the trophic nerves by the High-frequency Cu m . nt 
counteracts the depleting effects of the .X-Ray on the healthy 


m 


W 


F, °- T '<* Either Direct or A. tmiating ClJr . 

«. atUl “ trate * Up ° r * the of the malignant 

in the ehap t ofl^ te d to aU H We tUmOTS are bribed 

Malignant Growths." ' L ^S^-frequency Treatment of 
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CHAp TER xvin 

UKXMiATIOX OK THE ULTRA-VIOLET R 

CURRENTS A ' B ' HIC ’ H ' f KEQUEScv 

- M years ago Doctor Finsen of D 0 
, ii. rival experiments for the deteri,,:^** b ^® 3 *ri» of 
;u tion of light rays. He first emplovoTtt ^ “* th ‘‘ ra l>c'utie 
experiments, afterward substituting thv liT’® 
arc lamp consuming eighty amr™ Q , ' lrom a Powerful 

—• - ^ -XZX&ZSZZ 


<- 


IZZH/ 


Fig. 14S.—Diagram of FLnseiVs Arc Lamp, (.Cmilleimnot.) 

of light rays in the green, blue, violet and ultra-violet portions 
of the spectrum, in the treatment of lupus and superficial cancer. 
In order to obtain any degree of penetration he found it neces¬ 
sary to force the blood from the area of treatment by means of a 
quartz lens or compress. Daily treatments lasting for an hour 
or more were given for months or even years in order to produce 

the curative effects. (Hg. 148.) 

Only a comparatively small percentage of the rays from 
F insen’s Lamp were beyond the violet end of the spectrum, and 
these consisted of wave lengths only slightly shorter than the 
visible rays in the extreme violet. It is possible, however, to 

201 
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orr> high-frequency currents 

produce ultra-violet rays of considerable volume nearly ail 
octave higher than those obtained by Finmn. For the genera, 
tion of these rapid ultra-violet rays, a High-frequency Current 
U employed, discharging across a short spark-gap between iron 
electrodes. Many of the bright lines in the spectrum of iron an. 


Uh * a He™te 5 ''“ P flB fo ' " !,h “ A i“” « 

with a "man Leyden Jar. Doctor 

in a hardTub^Vn 1 * .. betw ?“ “®U iron balls, mounted 

grater inli'iwity ma'vV ' i 1 !. '! a f l uartz leua. Bays of even 
y mSky ** oht “ ne d from a lamp of a type designed 


beyond the violet and by the rapid oscillations of the current 
these short rays are given greater intensity than the iron lines 
in the visible part of the spectrum. 

Rays of the above character may be obtained from a Ruhm- 
!:or fi or * tat * e machine by connecting the terminals to a Pijjard 


Fig. 149.—Piffard's Spark-gap Lamp, 
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MF ™ w-tra-violw Rav „ 

-v inc «in nor which faillustrated in Fig. i t . ^ 

.if:» ^ ]v adjustable spark-gap between *u ‘ onaists essentially 
-mall steel ball projecting from an aixrt.JL ™ nins3c . mrf ** <* a 
terminal, and the end of a small steel rod w v T * eircillar hr ^ 
imfe in the opposite terminal of the lamn tti? Pa68es thr °ugh a 
rod being held in a micrometer screw providrH^^ ^ ^ 
rubber handle regulating the length of the spark "ih ? ^ 
rjvered with a metal canopy provided with a quartz lens f” the 
tnuwwmm of the rays. The terminals of the lamp n e T 
neet.-d to the discharging circuit of the condenser in the writer's 
High-frequency Apparatus, the ordinary spark-gap ban-thrown 
. ..it of circuit and the small balls and disks of the Tesla Terminals 
Iding pushed into contact in order to short-circuit the High- 
frequency Coil. 

The rays are of extremely short wave length and high fre¬ 
quency. Glass, mica, celluloid and gelatin are absolutely opaque 
to these rays which, however, readily pass tltrough plates of 
quartz, selenite or rock salt. They produce active fluorescent 
or phosphorescent phenomena as described below. Under cer¬ 
tain conditions they possess the power of ionizing the air, increas¬ 
ing the length of spark -discharges and discharging charged 
electroscopes or Leyden Jars. Applied to the exposed surface 
of the human body, those rays produce redness, congestion and 
blistering, in a single sitting of from thirty to forty minutes. 

1 hey produce pain and redness in the human eye, and the 
operator should, therefore, wear spectacles with large 
lenses when working with the rays. The value of thest iav& a-> 
therapeutic agents has been demonstrated bv tin succ.ia.tul 
treatment of a large variety of acute and clnonic >kin diseases 
and in affections of the peripheral nerves. Whim tnipo)tc 
for the latter purpose, the tissues to which the rays are o 
be applied should be de-hematized by the use of a solu ion 
<>f adrenalin, eataphorieally diffused by means of the gahamc 

For experimental demonstration in lectures, etc bnlhant 
HTefts may be produced by subjecting specimens of he follow¬ 
ing substances to the ultra-violet rays from one of the above- 
described lamps: 
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HIGH-FREQUENCY CURB ENTS 
{Aqueous Solution) 


it 

ti 


Eosin 

Fluorescein 
.Fseulin 
Quin in Bi-sulphate 
Cylinder Oil 
\\ lllemite 
Cal cite 
Fluorite 
Cranium Glass 
Didyroiimi Glass 
Lead Glass 
Calcium Tungstate 
Barium Platinum Cyanide 
Calcium Sulphide 
Zinc Sulphide 
Diamond 
Selenite Crystals 
Aragonite 


=Green Fluorescence. 

— Yellow Green Fluorescence. 
= Sky-blue Fluorescence. 


it 


=Yellow Fluorescence. 

= Bright Yellow Green Fluorescence. 
= Salmon-p ink Fluorescence. 

=Amethyst Fluorescence. 

— Apple-green Fluorescence, 

= Dull Red Fluorescence. 

=Sky-blue Fluorescence. 

= Bright Blue Fluorescence. 

=Yellow Fluorescence, 

= Bright Blue Phosphorescence. 

=Yellow Phospho reseen ce. 

=White Phosphorescence. 

=lellow White Phosphorescence. 

- Blue White Phosphorescence. 


An interesting effect is produced by powdering certain of the 
aho\e substances and painting pictures with them, using a 
medium of gum-arabic solution, or silicate of soda. These pic¬ 
tures show no color when exposed to the ultra-violet ravs, when 
a plate of glass is held over the quartz lens of the lamp, but when 
t e g ass is removed the designs at once appear in brilliant tints. 
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CHAPTER XIX 

Til" «KNERATION OF OZONE BY THE HIGH-FHEotTPv 

> kequency ccrren-t 

Ozone is a heavy gas of an extremely penetrating .1 
produced by the discharge of High-potential Cmren" * 

tieulariy the Hgh-f^cy Type, across ^‘2’S 

oxygen or air. From a chemical standpoint ozone is an Mb 
tropic form of oxygen, containing three, instead of two atoms to 
the molecule. Vi hen introduced into the lungs or other mucous 
cavities of the both, ozone s.cts ss el powerful germicide elucI 
disinfectant. It destroys the toxic products of bacteria through 
its power as an oxidizing agent and is said to exert a tonic stimu¬ 
lant effect upon the cardiac and respiratory functions. 

Ozone has been highly exploited and undoubtedly greatly 
overestimated as a therapeutic agent, but on the other hand, it 
has been unjustly condemned by many physicians who have 
employed it in an impure condition. The principal obstacle to 
the therapeutic use of ozone as produced from ordinary air by 
the static or High-frequency Discharge is the large proportion 
of poisonous oxides of nitrogen which is simultaneous!} piodneed. 
Various means have been devised for the removal or absorption 
of these impurities, such as passing the ozone thiough tubt> 
containing lime, or solutions of the alkalin h\diatti> 01 car 

An apparatus has been placed upon the market m the lest -ft" 
years which is designed solely for the production alu H ia ^. - 
administration of ozone derived from ordinal j an. J°! Q 
a “step-up” transformer which raises the potential ot the om 
mercial alternating current to shout 40.1100 ' olt> . J 
multiple tubular condensers are excited by the H gh-P<untm' 
Current of the transformer and the an- m then in lik ■ - f . 

converted into ozone by the silent discharge between the Jass 

^05 
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covorod metal rods which form the condenser. A conl.i„„o„ 
( . urrent 0 f air is forced through the condense by moan- of m t 
rh'ctric fan in the lower part of the apparatus and the ozone 
mixed with nitrous fumes passes through leather tubes to the 
inhaling masks. Just before entering the latter the mixture of 
gases passes through glass “tf” tubes partially filled with an 
oily liquid, containing aromatic products combined with terpm 
and camphor derivatives. Iho makeis of the apparatus place 
great stress upon the properties of this liquid, which they claim 
not only completely absorbs the nitrous products but forms a 
volatile, unstable compound with the ozone which breaks up in 
the lungs into nascent oxygen, and an active chemical germicide. 
These generators are employed by a considerable number of 



■S; s Apparatus tor the Treatment of Pulmonary 
1 libenculosis. 

physicians throughout the country, many of whom claim to 
mvc obtained remarkable results, especially in cases of pui- 
iiionan tuberculosis. 1 p to the present, time no scientific 
chmcal tots of this apparatus have been made bv any of the 
recognued authorities. Pending info, ination indefinite 

g 'y n r ''g"Jing the actual therapeutic possibilities 
ol tins method of treatment. 

The writer has recently constructed an apparatus for the 
leatment of pulmonary tuberculosis and other diseases of the 
respiratory system, which he believes to he the first device for 

of pure ozone ever employed 

In A diagram ° f thiS •»»»«• shown 

attaching' * COn f‘ StS a f ™ 1,e ’ ! >r °vided with straps for 
attaching the apparatus to the thorax of the patient, supporting 
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vacuum condenser electrodes 
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nihtuT. Thi'SM’ electrodes are exhausted ^ ** hwd 

are adjust »Ne T so that their action can !m' rlj,,.,.. , * ,,,Irn an ^ 

area. Ordinarily, they are aymmetricX pW ro ?>*** 
,|,e central portion of the right and left lung respect lT^ 

*7" ir : '! ,C *T Eaeh elmrodc * col >oected to a teStS 
„f the Teda Coil m Senes with an adjustable air-™., w, 

natal disks, studded with points; each of the two gaps 
enclosed by a glass cylinder provided with tight-fitting hardwood 
caps. Through tubulated apertures at both ends of the 
cylinder, the interior of the spark-gap chambers art connected 
in series so that air forced into one chamber will pass through it 
into the second whence it will be conducted through a glass tube 
to a rubber-edged inhaling mask supported on an adjustable 
spring arm attached to the frame of the apparatus. In adminis¬ 
tering the treatment the patient reclines at full length, the 
apparatus being strapped on his chest so as to bring the vacuum 
electrodes in contact with the body over the right and left lungs, 
while the mask is adjusted in light contact with the face of the 
patient covering the nose and mouth. The current is turned on. 
and the small disks in the glass cylinders are adjusted until a 
dense off! uve, an inch or more in length is produced at each gap. 
Pure oxygen gas from a steel cylinder provided with a rubber 
bag and wash bottle is conducted through the two spark cham¬ 
bers to the inhaling mask over the face of the patient, in its 
passage across the gaps, a portion of the oxygen is converted 
into pure ozone and the mixture of the two gases is inhaled by 
the patient. ,Just before passing into the face mask, the ozonized 
oxygen passes through a small nebulizer by means of which the 
vapors of aromatic or antiseptic liquids may be simultaneous 
administered to the patient. The writer has obtained excellent 
results by the use of the compound which is supplied to the 
profession under the proprietary name of “ Pineoleum, in con¬ 
nection with the above apparatus. As this device was con¬ 
structed by the writer something under three months ago, it i> 
impossible to cite clinical evidence of its value in the treatment 
of pulmonary tuberculosis; however, the remarkably rapid 
improvement of the few cases which have been treated, up to 
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CHAPTER XX 


A Tift VIEW 


OP modern THERAPEUTIC methods 

Therapeutics in its broader sense may be defined tv> • 
of treatment, or the art of healing the sick. Recent hn™ 
tions have shoivn that the various functions of the body 
from the action ot vibratory electrical forces in the nerves upon 
the chemical compounds which constitute the different cells and 
tissues. 

The vital functions may be classed under the following heads: 
1st, Psychic functions, including the phenomena of conscious¬ 
ness, volition and reason, which result from the action of subtle 
physical forces, the exact nature of which is at present unknown. 

2d, Special sense perception including, (a) vision, (b) hearing, 
(c) taste and smell (a single function manifesting through two 
channels). 

3d, General sensory perception which includes touch or 
tactile impressions, the sense or appreciation of weight, and the 
sense of pain (the latter being an abnormal effect). 

4th, Motor functions, involving the voluntary or involuntary 
contraction of muscle fibers. 

5th, Secretory functions, involving the elaboration or forma¬ 
tion of definite chemical compounds by groups of Specialized 
cells. 

6th, Metabolism, or vital combustion, a function inherent in 
each individual cell, whereby it absorbs its quota of nutriment 
from the blood or lymph, together with oxygen from the red 
corpuscles, and builds them into its own structure, transforming 
their potential energy into the primitive vital forces of living 
protoplasm. With the exception of the first and last group, the 
various bodily functions depend upon electrical vibrations, 
which they receive from the nervous system. Each function is 
expressed by cells or organs, which are specialized or peculiarly 
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4 Mti«pC«Hi for Mieir pfulkutlnr work, mid 'vlmdi nn* «Wmh-.l v,,u. 
", m ^\ iX \ set or system of iutvo fibcm, transmitting eWh.nd 

vibrations of a eort-niii definite Impienry. 

i'hu^ the rout rapt ions of iimsulos depend upon vibral i■ ■ i,- 
averaging about four thousand per wroml. wluHi ivn verse th. 
so-oallwl‘.IMer AV-mw” as tho result of a voluntary cm mirnn 
scions impulse originating in I ho brain. Hu* sensation of (ourli. 
on tho other hand, undoubtedly results from an electrical vihm- 
timi between 10,000 and in,000 per second, which Irnwrsr (!,, 
sensory nerves as a result of stinmlalion of tin* nerve endings in 
the skin, and carry to the brain a knowledge of the location and 
nature of the external stimulus. The auditory nerves carry to 
the brain a series of sound or tone perceptions, ranging from 
thirty vibrations, to ‘10,000 per second, while the optic nerve 
transmits as color impressions, ether waves of radiant energy 
varying from 350 million-million (red lights to 7">0 million- 
million (violet light). The nature of the emanations which 
pTodtiH the sc nsationsof smell and taste.'are at present unknown 
Imt they are probably vibratory. It has not been definitely 
determined whether the electrical vibrations, traversing the 
optic and auditory nerves, correspond in frequency to the light 
rays and sound waves which respectively produce them; this is 
probably the ease with sound, which Ls the result of mechanical 
vibrations while light, which results from electro-magnetic 
disturbances of the ether, probably induces in the optic nerve, 
electrical oscillations of a much lower frequency, but harmoni- 
y relat<xl t0 th<! himinous rays which produce them. 
im- are two other functions of living tissue which have not 


cells of ,K 1 1 aas, winch enable the di 

cab of the body to resist destructive <inrt r , 

on-pnnice Q ,n i + . , . K uu a na d iscase-iiroducing 

agencies, and to maintain a condition of hr.ufti j * , \ 

infcpEmtv tk; , i ■ ■ „ ncalth and structural 

niagrity. Inis trophic influence does not rratlt (. - i c •* 
ranee of vih™*;™,, • , n resi «t from a definite 

W- oi vibrations ot a special set of nerves n,, f , , , 

associated with the nerves fa general ■ XT’* '’***'* 
destroyed, gradual atrophy and degc’mtat on « T 

^ that particular I 
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A REVIEW OF modern- therapeutic METHODS 

a, St ruction of the optic nerve will be followed no , 

1o .of sight hut by the wasting away of the 
ball. Most forms of disease are the direct or indirect results of 
the or cessation of the trophic nerve influence of an 

organ or group of organs. For example, as a result of overwork 
lack of sleep, and improper food, the potential nervous enerev 
of a given organism is greatly depleted; one of the first result- 
of this lack of energy- is impaired circulation of the blood, which 
leads or predisposes to a chilling of the surface of the body, and 
congestion and capillary stasis of the mucous membrane of the 
upper respiratory passages: this is the first stage of the so-called 
“catching cold,'* The ever-present disease-producing bacteria, 
take advantage of the temporary absence of their hereditary 
foes, the leucocytes, or white corpuscles^ which are the “protective 
police” of the bodily tissues, anti which are prevented from 
reaching and destroying the bacteria by the stasis or congestion 
of the capillary blood-vessels in which they are confined, and the 
disease germs therefore rapidly multiply and produce poisonous 
toxins, which are absorlxxl into the tissues and produce grave 
disturbances in the already depleted nerve currents, thereby 
giving rise to various functional derangements. In a short time 
the trophic or vital nerve currents of the entire body are so 
greatly depleted that extreme prostration and even death may 
occur. The functions of digestion, assimilation and circulation, 
arc seriously impaired and the source of supply is thereby cut off. 
The abnormal conditions resulting from the absoiption of bac¬ 
terial poisons, sometimes involve the liberation in the nei\o of 
powerful electrical vibrations of a different frequency from 
those to which the nerves are attuned, giving rise 1 to serious 
functional manifestations. Thus the tetanus bacillus, when 
accidentally introduced into the blood stream through a wound, 
in the course of its multiplication, produces a toxin or poison, 
which, while extremely small in amount, and utterly insignificant 
from a purely chemical standpoint, possesses the power of 
liberating in. the motor nerves, electrical vibrations of so powerful 
a nature as to give rise to terrific motor spasms: the muscles 
often being torn from their attachments by the intensity of then 

contractions. Still other forms of bacteria produce through 
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, . . . : ntj>m intionfl or “ !*hort-rir 

tjieir toxins, mi4Tni[Jww»« 
ncna, And para)jri.** n- ull-. 

Ii wiU be wen, therefore, that the majority of the ,- 

foease result from disturbances of the electrical equilibrium of 
the nervous system. The therapeutic use of drugs, which has 
ixen almost the sole resource of the medical profession in pa,-t 
L involves the stimulation or suppression of different func- 
- through thi- administration of ne-dicin' s, are] i-. 
viously empiric and unscientific, that the more progressive 
portion of the profession have grasped eagerly at every new 
method of healing in the hope of finding a more rational and 
satisfactory basis for the treatment of disease. The study of 
bacteriology has shown that the white corpuscles of a healthy 
body are capable of preventing, or limiting infectious disease, 
by the secretion of chemical substances, or so-called -\4 
toxins” which neutralize the poisonous products of the bacteria. 
When a patient recovers from an infectious disease, his restora- 
don is due to the fact that the leucocytes of his blood have 
succeeded iu farming sufficient antitoxin to neutralize the 
lactenal poisons; and the disease germs, thus deprived of their 

" °f™ ve " ea P on - are P ieked up and devoured by the 

burn 0 ,!? , ’ " here th ™' d «»d bodies 

^ to tL W fr0,U thc lMd >- T1 >e antitoxins 

*»e -d protect the 

railed “Immunity,” follow, a .nil, » t™* so ’ 
When produced by a severe infection ^1 
our protective vaccination a»ato„ -Ln * f ,he b “ # “ of 
application of the same nri^S i - small P° x - A more scientific 
diphtheria and tetanus, ^ ° ** the antltoxin treatment for 
l he trend of modem thoueht in T „ ,* , . 

hnesof prophylaxis and hymene* is don S the 

lor the prevention of disease and rl ' * h '"‘ stud > r of m ethods 

Wc are beginning to realize the f 1 h “ W *- 

contains within itself the elements wti t ^ heaIthy organism 
encroachments of dtoea.se, a r,d that even'n " fro "' 

obtain access to such a system hv h 10 . P Caae8 where bacteria 
of the surface, their inflation will W ^ W ^ m ‘ ls abrasion 

01 a form, of short 
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ion, and confined to a small area. Hygiene, consisting in 
:UT tul attention to the laws of health, plenty of sleep, out-of- 
door exercise, wholesome food, bathing, etc., is now taught in 
i of our schools, while the large number of periodicals and 
agazine articles treating of various hygienic subjects, is in 
.elf a striking evidence of the intense practical interest mam- 
-ud by the masses in this most important evolutionary move¬ 
ment. Under the influence of public sanitation and personal 
hygiene, we may legitimately hope for the absolute suppression 
d all forms of infectious disease within a few generations. 
Meanwhile, however, the medical profession will be called upon 
to continue its present work of fighting acute and chronic mani¬ 
festations of disease in the individual, and it only remains for the 
physician to decide what particular method, or methods of 
treatment arc in his opinion best suited for the purpose. The 
■ mpiric use of drugs has const it tit td nine-tenths of the thera¬ 
peutics of the past century. The obviously unscientific character 
of such a system of treatment has long dissatisfied its followers. 

V 1 

Attempts to formulate drug therapy into a science have met 
with but little success up to the present time. Hahnemann's 
Homeopathy, based upon the so-called "Law of Similars, has 
Ixsen heralded as the true 1 solution of the above problem and a 
considerable fraction of the medical profession art* followers of 
this system. A cart ful and conservative study, both from a 
clinical anti theoretical standpoint has led the writer to the con¬ 
tusion that , while a limited number of powerful drugs act in 
accordance with a theoretical "Law of Similars,” a much larger 
JMTcentage of the various substances ns<d as medicine absolutely 
refute Hahnemann * hypothesis: and unfortunately the nature 
of therapeutic drug action is not one which admits of solution 
by the present experimental methods of the scientific laboratory, 
the above conclusions regarding the reliability of the Homeo¬ 
pathic system apply equally well to the doctrine of “Specific 
Abdication” as taught and applied by the so-called “Eclectic 
Practitioners.” According to this hypothesis, for each and 
■ very disease to which the flesh is heir, Nature has conveniently 
and most acconmns latiriirly provided a “-[iccific” rented v, and 
it only remains for the physician to determine the particular 
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I I i tn t hr different diseased conditions in order 
r lta S l a complete scientific system of r Iwrap, 

ML it to be distinctly understood that he 
,iritiirr condemning nor denying the curative possibilities of 
[ rW r< on the contrary, that valuable results may be obtained 
from remedies whether they he applied in accordance with the 
principles of homeopathy, eclecticism or empiricism is a truth 
which he has conclusively demonstrated in his own practice; 
I, ut that individually or collectively these systems satisfactorily 
solve the problem of the treatment of disease, he most emphati¬ 
cally denies. 

The great objection to all these methods lies in the fact that 
they approach the problem of disease from the wrong stand¬ 
point. If the home of a Western pioneer be attacked by a band 
of hostile Indians, his first impulse would naturally be to seize 
his rifle and endeavor to kill the marauders; experience, however, 
would have taught him the fallacy of such a course of action, 
and before beginning offensive operations he will do everything 
in his power to strengthen Ids defense. After barring the doors, 
dosing his windows with heavy shutters, and placing his women 
and children in the cellar out of the way of stray bullets, he will 
then, and only the,,, return the fire of his savage adversaries. 

l. applicationot the above illustration is obvious; instead of 
endeavoring to kill the disease germs and to remove or suppress 

if'dZ ,T I UC6d by their by the administration 

! i,n h T S *’- r \ ShOUld Use «*•* in our power to 

and 2? 0rg!miSm *° CaI110 its aid different 

ri T ' ll^h ,CS0 , UrC6S With which We ha, prv 
1 inasmuch as wc know thnt ttw r . . 

agencies are as a rule readily ovemowmli dlse “^»™d«« u W 

natural, vital and resistive forces 11?^ . by ““ 

of a perfectly healthy individual ■ u , ( | P 11 *™ 1 m the body 

even i„ weak organisms, the obviousK- i 1 ' ^ P° tentiaU - v 

disease would be to infuse into the iiatifm- “ <!thod " f 

(■»■«« of the same physical nature 'as th^TT ”* We " J 

health and destroy disease in the l*„iv af 1 maintain 

health and vigor. This is ail V en- true ti ‘‘ l ' , ' r * on of normal 

,-Slide h, actual practice to gen^ ^ * 

‘■f'Pv vitalising 
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1 - - of i h* aUiw •■Iwmcicr? TImj ultras ‘onservative physician 
< > practice consists of tin- empirical use of drills along Ji r „* 
jiiftically similar lo those followed half a century ago, will 
. ply unequivocally li No!’ } Hut the progressive practitioner 
,j ih v lt twentieth-century type,’' who is: conversant with the 
development of Phymml Theraf/mt'ks during the last decade, 
will answer as emphatically in the affirmative, It is not only 
Ihcoret ically possible lo produce artificial forces similar to those 
• Jiicli maintain health and vital activity in the normal human 
s,, hIv, but wo have produced , and art} employijng at the present day, 
therapeutic agencies, which, if not actual duplicates of the nerve 
vibrations 1 hrough which Nature maintains health and functional 
activity, are at least sufficiently like these forces in that they 
increase vital resistance, reestablish depleted functions and 
H 'lsf in the elimination and suppression of disease-pioducing 
agencies. These forces comprise the Ekctrkd Vibrations^ 
known as “Alternating Currents of High and Low frequency, 
and their etherie counterparts, namely, the various forms of 

Radmrti Energy. 
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CHAPTER XXf 

physiological action of oscillatory currents 

Before attempting a Consideration of the effects produced by 
Ili^h frequency Currents upon the functions and constitution of 
the bodily tissues, it may be well to briefly review the physi¬ 
ological and therapeutic action of the simpler forms of electrical 
energy, which have been employed in the treatment of disease. 
Under the latter head may be mentioned: 

(A) The Constant Galvanic Current. 

(B) Interrupted Galvanic Current. 

(C) The Slow Farad ic Current of Low Voltage. 

(D) The Rapid High Tension Faradic Current. 

(.E ) The Sinusoidal Alternating Current. 

{F) General Electrification with the continuous High-potential 
Current from a Static Machine. 

(G) The Static Bi ■eeze. • • y 

(//) The Static Brush or Spray. 

{/) The Static Spark. 

(■/) The Static Induced Current . 

(K) The Static Wave Current. 

JilVf AT- C 'T nt iS continuous > of lmv potential and high 
S hu n t from t i, .' S 0 >tauled frora » series of battery cells, or from a 

° n ! I0 ~ VOit Direct Current. The effects of 

chemical action of V * r0 J ,gh tlle body are mainl .V due to the 
of the salts dk ni ^ J >1 ° uc ^ s the electrolytic dissociation 
products are liberaWJ j 11 tlle fci f^ ues - Chlorin and other acid 
hydrogen <*as form* ^ 1<? p0f! ^^ ve tetrode; caustic soda and 

sufficiently strone ^ ** . tllc V iega ^ ive P ole * I f the current be 
scar resulting from th ' <nZatl ° n mil be produced, a hard, red 
tlle cathode are ° l thc anodc » whiJe the tissues at 

latter action is exemnRc ^ & white soa f J - v substance. The 

'd in the destruction of urethral stric- 
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nms »»l'erfluous hair, and small tumors by nczatW, i , , . 
Th<' physiological action of the galvanic current i, 1?^ 
hemostatic and gcnnicMa. the anode! S in" t £' 
congestive and counter-irritant on the tissues it, the ricinitv of 


Fig, 152.—Apparatus for Generalins: Gulvanie and Farad iV Currents from 
Buttery Cells or Edison 110 Vnlt ‘ Direct ” Circuit. 

the cathode. This current is also employed for the dissemination 
of various remedial agents t hrough the tissues of the body. (Fig. 
152 .) 

The interrupted galvanic current and the slow low-tension 
Farad ie current produce very similar effects upon the human 
organism, their action being mainly upon the muscles and motor 
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massage. 


, >JL5 4 HIGH'FKKQUEN*^* 

nerv( „ They are employed therapeutically as a aahrtitute far 
J„ f « clonic contractions of the muscles; a form 


l i(i. Static Kreeae.” (Diagram.) 

I f by producing smooth wave-iiKt' 

ns o tin- muscles, causes alternate influx, and expre 


ave-Iike con- 
■ssion 


Fig. 153.—Diagram of Static Electrificatfor. 


of passive exercise" of value in cases of rheumatism, partial 
paralysis and muscular stiffness. 

The rapid High-tension Fa radio Current, and the induced 
current obtained from small Leyden Jars connected to a static 
machine (D and J), are very similar in 
are employed for the reliei 
neuralgia, sciatica, herpes zostei 
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of the blood in the tissues near the electrodes, thereby i--fa, 

local nutrition, oxidation and elimination. It lias been more or 

Ifr-ss successfully em¬ 
ployed in the treatment 
0 f rheumatism and 
nout. and in the absorp¬ 
tion of exudates, effu¬ 
sions, etc. 

The general effects of 
static electricity are of 
a restful sedative char¬ 
acter, relieving insom¬ 
nia, h e ad a c h t., and _ - » * r n , ■ r. it 

T Fig. loo.—Diagram of Static Spark Treatment. 

reflex n eu roses. The 

“breeze” and “brush” stimulate the peripheral nerves, increas¬ 
ing circulation and relieving superficial pain. (Fig. 154.) 

The static spark produces profound contractions of the deep- 
seated muscles and is therefore of value in the treatment of 
rheumatic and paralytic affections, involving structures in the 
interior of the body which cannot be reached by the Faradicor 

interrupted galvanic currents, (r if?- 

155 .) 

The static wave current produces 
rhythmic contractions of a less pro¬ 
found, but more widely diffused 
character. It is of especial value 
in the relief of chronic inflamma¬ 
tory conditions. It is also used in 
the treatment of rheumatism^ gout 
and spinal disease. (lig- lo/,) 

It will be noted that all of the 
above modalities produce effects of 
a stimulating character; in other 
words, they merely incite the 
different types of nerves to the 
liberation of vibratory energy, 
thereby depleting the vital resources, although temporarily 
increasing their activity. This effect may be compared to 


Fig. 


lSt>, Diagram of Static 
Induced Current . 
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- action of a blast of air on the waning fire of a furnace. 
The intensity and energy of the combustion is temporal 
increased, but at the expense of the already depleted fuel, ft * 

v to put coal on the fire but it is not always easy to give back 
t . the body the vital energy- expended through the action of 
p. ,nic and stimulant agencies* 

I:, sluggish or dormant conditions involving diminished c;> 
culation and accumulation of waste products, counter-irritant 

- r stimulant applications will often re-establish functional 
activity and restore the healthy action of the body, providing 
'h latter lx- well nourished and in possession of sufficient reserve 
energy to withstand the temporary overdraft on its resources. 



Fu: r 1ST.—Diagram of Static Wave Currant. 


W here the vitality has been already greatly depleted, however, 
a " * 11 the advanced stages of pulmonary tuberculosis, or in a 
patient just recovering from typhoid fever, the use 1 of powerful 
stimulants, whether electrical or medicinal, would doubtless be 
attended with almost immediate fatal results. In these cases 
dw chief resource of the physician has been to carefully husband 
vie already depleted vitality, by rest and general relaxation, 
meanwhile endeavoring to recharge the body with potential 

Tll, 8y by the aid of concentrated nutriments, given in a pre¬ 
digested form. 

High-frequency Currents, more especially those of the Teslo 
< possess therapeutic powers which are not exhibited by any 
°f khc remedial agents known to the profession. In passing 
through the body of a person whose vitality has been almost 
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oshftustcd through the encroachments of disease, these currents 
appear to promote circulation, increase metabolism, and more* 
j r less completely restore the general harmony between the 
different functions of the body, seemingly without the slightest 
expenditure of the scanty residue of vital energy stored up 
in the cells and tissues. In other words, we have in these cur¬ 
rents a means of increasing vitality without the necessity of 
digesting* assimilating and storing the nutritive material which 
ordinarily carries the potential energy which forms the single 
source of supply for organisms belonging to the animal kingdom. 

While a certain amount of nitrogenous material must be peri¬ 
odically assimilated for the repair of the worn-out cells and 
tissues of the human body, the larger portion of our food supply 
is simply a cumbersome and unscientific source of energy for 
the performance of the various bodily functions. Vegetables 
obtain their energy directly from the sun in the form of radiant 
heat and light, and it should therefore be quite possible for man 
to obtain his energy directly, provided a vibratory force could be 
obtained which would be capable of ready diffusion through 
the tissues and absorption by the nerve centers. To a ceitain 
extent, the Tesla High-frequency Current possesses the above- 
mentioned requirement, and the next decade w prow 
witness the satisfactory demonstration of the ability of proper , 
attuned electrical vibrations to take the place o t t en rrt jol 
supply with the exception of a small amount of prote.d material 

The physiological action of currents of high 
primarily exercised on the cellular chemical processes, n~* 
the vital combustion both in quantity and intensity, and fa^htat- 
iv.g the elimination of waste products. There is an 
vaso-motor activity and a slight rise m arterial tension the 
oxidizing power of the blood is increased, a tact of great im¬ 
portance in the treatment of gouty conditions, inasmuch as it 
involves the conversion of the uric acid deposits into soluble 
urea. There is a peculiar inhibitory effect produced by High- 
frequency Currents upon the peripheral nerves. Local an¬ 
aesthesia’mav be produced in this way and the reaction of the 
superficial tissues to Galvanism and Paradigm is sensibly dimin- 
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i<h , xi The use of the High-frequency Arc for the cauterization 
Vmoles and warts involves a similar inhibitory offer -x which j* 
oiown by the fact that a discharge which at first causes ?am 
< H?n renders the area practically anesthetized. 

High-frequency Currents have l*en found capable of sterilizing 
cultures of pathogenic bacteria and of destroying the toxicity 
of their poisonous products. This fact explains their thera¬ 
peutic value in the local treatment of abscesses and septic 
ulcers by the offlin e, and the successful treatment of pulmonary 
tuberculosis by the application of the d' Arson rat or Tesla Cur¬ 
rents through the methods of auto-conriuction and auto-eon*- 
densation. Experiments on tubercular guinea pigs by Doctors 
Lagriffmi and Denotes, have shown that an actual inflammation 
is produced upon the tubercular nodules by the High-frequency 
Currents, which are subsequently entirely freed from their 
bacilli by the phagocytic action of the leucocytes. 

liver since the High-frequency Currents were first exploited 
for therapeutic purposes, great interest lias been manifested in 
the peculiar immunity of the human organism to currents of 
tins description even when their volume or amperage is several 
times the amount necessary to produce instant death if the 
rK|ut 11 CJ o t le currents were low instead of high. One of the 

the ,h .“ • >eouH « r “paradox" was based upon 

penrtrare'll T! ' Hlsh ' frt<luenc >' Currents did not actually 

ace Whilbt y -T ! Wt ‘ r<? C0lulu '- k ' d entirely upon its sur- 

“etalli rV“ * — 0f thV 
are re tllv ti-Q ■ 1 ■' u demonstrated that these currents 

the laut teT ,h) OUgh a11 P“-‘« of human organism, 

in their conduit Stnictim ‘ whose tissues differ widely 

suggested by d ArJnml l ° S( ' iIlations * Tht ’ explanation 

from clinical ,.y ,■ & i n°n* in accord with the facts deduced 

d activity abov^ ^ ieia ^‘ ■ r -bnn the hypothesis of surface ron- 
tive effects of tY VV tU D Ammral attributes the destruc- 

th< - intent sooond^^.^^ Ani perageto 

different types 0 f ; osci at ^ ons which they excite in the 
a Low-frequeue v (1 mes ‘ Tn t},e motor nerves, for example, 
intenae vihrat.inny, l,r ^ Qt ° f 0110 ani * x ' ri? would excite such 

,ls h totally to tear the muscles from their 
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socket*- If not <>f sufficient amperage to destroy life or eon- 
piousness, the I-ow-frequency Currents produce intenseiv 
painful sensations through the secondary oscillations whieii 
they induce in the sensory nerves. Currents of high frequency, 
on the other hand. oscillate with such rapidity that no sensory 
or motor effects are produced, inasmuch as all electrical vibra¬ 
tions beyond 10.000 per second lie beyond the limits of the 
range of frequencies to which these nerves respond. 

While the theory of d'Arson ml satisfactorily explains the 
passage of High-frequency Currents of great volume through tin. 
human organism without injury to the latter, it is not in the 
writer’s opinion the only reason for the immunity of the body. 
Careful investigation of the action of Low-frequency Currents 
in cases where death has been produced by their passage through 
the body have shown that in addition to the injuries resulting 
from the excessive vibrations induced in the various nerves, 
there is more or less serious destruction of the more delicate 
tissues, such as the axis cylinders of the nerves, which can be 
explained only by the resistance which those structures offer to 
the current and the mechanical disturbances resulting from tin- 
forcible overcoming of this resistance by the electronic streams. 
If a dam 1* built across the path of a river the water wdl be 
held in check, and only a small amount will overflow It tin- 
volume and force of the current be increased, and if ***** 
portions of the dam be imperfectly constructed, ^forced 

^“wa!) SSfeTammay be d^. This home,, 

analogy will illustrate 

and the subsequent dead ^...reacontmum- 

passage of the stream, of - physical properties 

t Tilt through non-conductors and bodies of high 
resistance' the absence of the usual interference phenomena 
haviiw been explained by the fact that these “Currents are m 
reality no, current* at all, but transmitted electneal nbrolion*. 
H,,. ih-stmclive interference phenomena, due ^ .passage 0 
hottvv curri'iits through high resistance are mere faction eftx'rl*. 




ZLdmtd by the passage of matter through matter. The 
rtvmm > of a High-frequency Current, however, involve only 
, lie transmission of energy. A continuous or Low-fm|u< r , cv 
CuPV11I may lie compared to a stream of air flowing through & 
tul^ , while the high frequency resembles sound waves 
mi tied through a similar tube. Tn the first instance, energy is 
Transmitted in company with moving matter; in the latter th** 
energy is transmitted by the vibration of stationary matter. 
Thin rubber diaphragms stretched across the pipe, in the first 
instance, would either stop the stream of air, or be ruptured 
and disintegrated by its forcible passage. Diaphragms of this 
kind would interfere scarcely, if at all, in the passage through 
the tube of energy in the form of sound waves. Let it be 
remembered, therefore, that High-frequency Currents are simply 
forms of vibration, and are consequently transmitted by any 
elastic medium, irrespective of its electrical conduction tv. 

It is this fact which explains the immunity of the human 
body to the passage of High-frequency Currents of great volume. 

The use of High-frequency Currents for therapeutic purposes, 
produces remarkable curative effects, many of which can be 
satisfactorily explained only by the assumption that we have 
in these currents a rough counterfeit or substitute for the peculiar 
iiutiiti\e flux transmitted through the nerves to all tissues of 
th f bod - v t0 w hich we give the name “ Trophic, Influence ” It is 
thh trophic power which enables the cells to absorb their quota 
i nutument from the blood, to maintain their vital resistance, 
'On to pei form their various functions. The exact manner in 
at i the High-frequency Currents replace or regenerate the 
1 Jp uc influence, has not been definitely determined. That 
ey really act in tht* above manner will be evident from a 
coiihK , i at ion of some of the eases cited in the chapters on 
therapeutics." The increase in the trophic and 
ouoi\ nerve forces produced by the passage of High-fre- 
l , Ut ; ney ( currents is very much more intense in connection with 
_ e igh-tension Currents from a Teaki Coil, than with the 
tV ' 11 l,s ’ 01t t urrents of d f Arsonval, The Tesla Currents also 

PYptif r 

,lUjre powerful action on the vaso-motor system and 
< 1 eforc of the utmost value in the relief of passive con- 
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auction, whether occurring ns a result of the depletion of the 
forces of the sympathetic nervous system, as a symptom of 
organic renal or cardiac disease, or in the initial stages of the 
. U »ute infectious fevers. 

The secretory functions of the body, involving the action of 
the various glandular structures in the elaboration of the differ¬ 
ent digestive ferments, etc., are strongly stimulated by the 
action of the currents from a Tesla Coil. In cases of nervous 
dyspepsia, for example, where gastric digestion is absolutely 
suspended, owing to the lack of the sympathetic nerve currents, 
which in the healthy organism, incite the glands of the gastric 
mucosa, to the secretion of hydrochloric acid and pepsin, the 
application of the Tesla Current seems to temporarily restore 
or replace the lacking nerve force, inasmuch as the secretion 
of the gastric juice almost invariably follows the direct High- 
frequency Treatment of the sympathetic neive ccnteis. 

In addition to the general vitalizing, invigorating, and har¬ 
monizing effect produced by the passage of the Te-dn Curiuits 
through the human body, there are a number of local effects 
peculiar to the different methods employed in the application 
of the current to the affected areas. The differences in the 
physiological action of the various methods: of tn atimnt <-I x 
primarily upon the nature of the discharge and the peculiarities 
in the form, material and construction of the active electrode. 
As a consideration of the distinctive physiological action of the 
various methods for the local application of High-frequency 
Currents involves the discussion of the different pathologiea 
conditions amenable to treatment by the respective inoda 1 iw> 
the writer has included both of the above subjects in the ensuing 
chapter on the “Therapeutic Effects of High-frequency Cur¬ 
rents,' 11 
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In studying the therapeutic notion of oscillntoiy currents »jf 
hi s h frequency, the modalities or methods of application ma y 
be considered in the following order: 

(A) Currents of relatively Low \ oltagc and High Amperage 
Methods of production: 

(a) D’Arsonval Solenoid, 

(b) Primary Tesla Coil, 

(c) “ Thermo-Faradic J ? Coil. 

Methods of Application: 

(I) Direct Treatment. 

(a) “Stabile” with Stationary Electrodes. 

\b) Labile with Movable Electrode, 

(II) Indirect Treatment. 



Methods of Production: 



(IV) Vacuum Electrodes. 
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,/>i Indirect Application of the saint' Modalities. 


tJI'i Bipolar Treatment including: 

(a) Tesla Effluve. 

(ft) Tesla Spark. 

(r) Tesla A aeuuiri Treatment. 

(d) Double Vacuum Treatment. 

(e) Double Eftiuve Treatment. 

(]) Tesla Auto-Condensation with Couch. 

(tf) Tesla Auto-Condensation with Vacuum Condenser 

s'* k “ 




(III) Multi-frequency Methods including: 

(a) “High-frequency Wave Current” by Effluve Inter¬ 
ruption. 

(?>) “Motor Impulse Current-” with Spark Interruption, 
(c) “Pseudo-Faradio Current” with short Arc Inter¬ 
ruption. 

(IV) Condenser Effluve or Pifiard “Trans-Resonator Cur¬ 

rent.” 


(A) D’Arsonval Currents 


The Low-potential High-frequency Currents of large volume 
are similar in therapeutic effects, and methods of application, 
whether obtained from a solenoid, primary Tesla, or “Heat 


Coil.” Their physiological action is exerted mainly upon the 
cellular functions and the chemical processes of the body, 
increasing tissue combustion, promoting osmosis, and stimulating 
metabolism and elimination. For this reason the d’Arsimral 
Currents find their principal field of usefulness in the treatment 
of chronic and constitutional diseases, involving derangements 


of nutrition, metabolism and cell growth, such as diabetes, 
rheumatism, gout and obesity. They are also of value in the 
local treatment of diseases involving progressive wasting of 
certain tissues or organs, such as tuberculosis, chronic bronchitis 


and muscular atrophy. t 

In the first class of conditions the treatment is best adminis- 
trml by the indirect methods, with the cage or condenser couch. 
Practically the same results are produced in both methods, hut 
il is sometimes advantageous in substitute couch treatment for 







L’JS 
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that of tfie cage, or vice versa, in cases where the modality fj Psf 
employed does not produce the desired effect. (F ig. 

I-'or genera] diseases with local manifestations, such as rhr* 
matism. and gout, direct treatment should be employed with 
stabile application, with a large sponge-covered pad ovc . r ^ 
solar plexus, a vessel of warm salt water in which the feet are 



immersed forming the opposite electrode. The labile method 
nvolvet the use of a stationary electrode usually S 

l m0tal P ad should be 

electrode TOnsi'stin^o'f 1 ^ lh ?, Spme ° r Solar P lex «s, and a movable 

an insulating hamll," *** *** “ therad 

' ** ^ ■ *) These electrodes arc eonnec- 


1 . ^ I'l 

•% Solmoid. p Lahlie Mcthtld for Solenoid Currents. 

tedtf)t| to be Kept 

m °ved slowly over th^ff solenoid, and the small disk is 

I romone to five hiin<l - t < f aroa during the entire treatment, 
above manner, while ft i mil!mm P eres may be administered in the 
stationary. not 0 * 1 * le SlTia ^ electrode was allows d to remain 

tvred without i™fl * U ° 1und redmilliamperescould be adminitv 
mflanungor blistering the skin. (Fig. 160.) This 
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»<* "> M« of *** electrodes as described in 

connection with the stabile method. In addition ti 

effort on metabolism, the labile method as a lx>vc 
produced local counter-irritant effects, and lias given good 
results in relieving congestion and stasis, in sub-aenk bronchitis 
and allied conditions. It is also useful in relieving pain in cases 
of sciatica, tic-doloreux and traumatic neuritis. Whether ap¬ 
plied directly or indirectly, a miUiampere meter should always 
be placed in series with t he patient in the solenoid circuit. With 
the condenser couch or Piffard Chair (see Fig. 114) the 
meter should be connected in series with the terminal to which 
the metal hand electrodes are attached. In the labile method, 
the meter should be on the same side of the circuit as the 
stationary sponge-covered pad. 




Fig. 13b.—Sponge-oovered Electrodes for '“Labile D’AiStmvaluation. 

For general hospital use the horizontal cage and condenser 
couch are best adapted, while tor office treatment Uu iffarc 
Chair with special condenser cushion, or the Piffard Combi net 
Spiral and Solenoid, will prove equally effective, and decided y 
more convenient. (See Figs. 109 and 110.) 

(B) Current a of Very High Potential with Relatively Low A mperage 

The High-voltage Currents obtained from a resonator or 
Tetla-Thommn Coil differ from the d'Arsonval Currents m that 
they produce less marked effects upon the chemical processes 
of q u , <* 41 ^ while more intensely stimulating the nerves ol the 
sympathetic and vaso-motor systems, and exerting a peculiarly 
characteristic action on vital resistance and trophic influence. 

\i[long rhe European practitioners these High-potential 
High-frequency Currents are employed mainly in the treatment 
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of local conditions, being derived as a rule from an Gudin Res¬ 
onator. 

As the resonator currents are monopolar, they are obviously 
unsuited for the treatment of conditions of a diffused or general 
character. In America, on the other hand, High-potential 
High-frequency Currents are generally of a bipolar nature, and 
are employed in accordance with the technic originated by the 
author, using an apparatus of the Teda-Thmmon Type excited 


Fm. lm.-Piffard’s Small Spiml with TV i 

Ku/miUftii Conde,,5ere ’ f ° r U* cut, 

Ialternating current ^ 

Static Coil attached to a Holt- \i" from a Hyper- 

< Hiring to l heir | , , Machme » Buhnkarff Coil. 

^ 111111 bipolar onnn rh,> n * 

as rnrrfera jar r&rations or ware, ui I ■ UIT ™ ff! ms, - v lx ' used 

? " f t,lis Principle. as nplifkdV^T ‘ Thcappfi ' 

frequency Modalities, lias nvi(i „ , “ the writer’s Multi- 

devclopme.it of rfiTrro-th.aapemi,.-* 11 /'’/',''' 1 ' for the 

and enlarged the range of ^2 dhas broadened 

frequency and high p^rtLl ° f “* CU1 '« “ ts »t high 

, Direct local 

< "Tents is administeredl.y means of var' " ''^ Hl S h -freqiiencj- 

“ *° ,he t<mina! « <Wf» CiS 
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of f~ w treatment fe " 


NT- Zil 


• ffliiv... consisting of a purple bru*' dfcriZT,? I"” * M * U * d 
twelve inches in length, obtained by teTTA ^ 0ne * 
metal point electrodes. (See f>_ ns tv ? f orm ' lJ %te 
efluve is determined by the number *lf 

the length of th, spark-gap and the strength of the'exS 
eurrent. The effluve produces a sensation of warmth utxm 7 
skin to which is added * feeling as if a succession of mLature 
nailstones were falling upon the surface. 

If the distance between the electrode and the body be dimin¬ 
ished to the point where the discharge shows a tendency to 
change from the effluve to the -park, an ablest painful sensation 
is produced from the bombardment of the skin bv the rapidly 
moving ions. Continued application of the latter description 
produces redness, congestion and even blistering if the treatment 
be unduly prolonged. As a rule the effluve should not be given 
with the electrode at the above minimum distance, the latter 
being employed only in the treatment of indolent ulcers, and 
where it is desired to produce artificial inflammation as in 
psoriasis, chronic eczema, etc. 

In the usual effluve treatment, the electrode is held just near 
enough to cause an agreeable tactile sensation on the parr o? the 
patient. 

Tic effluve produces a Threefold effect upon the tissues of the 
body, the first being due to the action of the electrical oscillation- 
transmit ted tliroiigh the air-gap. and radiating through ihe 
tissues near the treated area. These oscillations relies * eooge 
tion. stimulate nutrition, and increase the activity of the vaso¬ 
motor system and trophic nerves. The second effect of the 
effluve results from the wnic bombardment of the treated surface 
and Is of a stimulating counter-irritant nature. The third effect 
is due to the ozone and nitric oxides liberated by the effluve and 
driven by it into the superficial tissues; the germicidal action of 
the .‘ffhive "ii —ptic ulcers. pyogenic infection and jjara-itic -kin 
diseases i* no doubt largely due to the production and diffusion 
f>f the above gases. In addition to these ‘ fleets, there are other 
distinctive results of effluve treatment, which will require further 
investigation for th*- determination of their exact nature and 
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therapeutic value; they are produced by the action or the 
secondary ether vibrations resulting from the oscillatory dis¬ 
charge, which probably include rays in the blue, violet and ultra¬ 
violet together with heat waves and Hertzian radiations of 
different periodicities. 

The “ Resonator Effluve" is of value in the treatment of a 
large variety of local affections, particularly those of a septic or 
inflammatory type, and has given excellent results when com¬ 
bined with d’Aratmval treatment in eases of general diseases 
with local manifestations, especially pulmonary tuberculosis. 

The "Pseudo-Static Spark ” and the method for its production 
and application have been described in a previous chapter. It 
is of comparatively little value when derived from the single 
terminal of a resonator, but may be used with good results over 
the spine as a substitute for the actual cautery, in the treatment 
of chronic ulcers with exuberant granulations and for the relief 
of pain in obstinate neuralgic conditions where other methods 
of application have failed. 

I hr Direct .-Ire from a resonator or Tesla Terminal was first 
employed for cautery purposes by the present writer in the 
icnunal ot small superficial tumors, and as a substitute for 
iiiuMon in eases of carbuncle, and acute superficial abscesses. 
Attn the tii st few seconds, but little pain is experienced, owing 
to tht anaesthesia produced by the discharge through inhibition 
of the sensory nerve currents. Virulent septic foci have been 
*uuxssfully .sterilized and the toxins destroyed in a number of 
cases treated by the writer by the use of the High-frequency Arc. 
t 1 onl\ fair to state, however, that in the majority of the 
a >ou cases, an indirect arc from a Tesla Coil was employed, and 

]jui\ bt questioned whether the same results would have been 
ptceuud li the direct arc from a resonator had been list'd. 

' L1 r application of the resonator discharge by means of 
> i *• ' ri tetrodes, containing rarefied gases or some other con- 

t ut Ung substances, produces a series of effects quite different 
11 111 obtained trom the modalities above described. When 
1 h glafv- surface of the* electrode is in direct contact with the 
thr discharge passes to the latter in an even regular manner, 
concentrating the oscillatory effect on the tissues immediate! v 
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under the electrode, without Drnr i I1 ■ ^ Curr ^Ts 23a 

which remits from the boBoJL^Hf £ Station 

The vitalizing effect of the cum r,t o., u ' rfBuw **.1 spark 

. .•erode ,s e ™' Jntenee than with tt’r'ffl "® «*eU 

the actio,, on the trophic and va*,^ ' , ’ h " » is *, 

tion and counter-irritation resulting L,7^ ** *"»*- 

alnioat entirely lacking when glass eleZ I " th a " 1 " b 
applies more especially to electrodes „t . " e n0ilcL This 
type-. Electrodes of the latter **» RtJ-va,u„ ;i . 

the application of High-frequenev r„,!"T g '' ,1, rill - v ""'! in 
ettluve or those which involve the use of a^lki ” i ^ thl 
rounded by a., insulating covering „f eh J ,* 
last-named variety possesses l|( , a dv« ruljixjr - Tin 

electrodes except in eases where special ^ ! °" . V< “' Uur " 

cavities is desired. Even '' t,n,uJitl ™ «f un 



in these cases the vacu¬ 
um electrode may lx* 
made to produce identi- 
cal results by simply 
covering it with 011c or 
more layers of doth or 
chamois leather, (Fig. 
162 .) 


Fid. 162.— Vacuum Elect rode Covered with 
Oitunois Skin. 


V\ hen applied directly to the skin or mucous membrane, 
vacuum electrodes produce practically no sensory effect other 
diuii a sliglit warmth. In addition to their trophic and vaso¬ 
motor effects, they exert a sedative action upon superficial 
tissues which renders them of value in tin- relief of acute eonges- 
tnm and local inflammation. They tend to break u[i areas of 
infection by relieving stasis, promoting phagocytosis, and »lb+- 
persing exudates. Swelling and effusions of trauniatic origin 
are promptly relieved and eechymosls prevented by immediate 
application of the Red-vacuum eWtrode. Acute conzii, 
tonalitis, acute urethritis, and cervical adenitis, all yield 
readily to this variety of treatment provided the electrode is 
employed in the incipient congestive stage, and before the 
tissues have become mtiltrau-d with small round cells and 
leucocytes. 







. HIGH— FRBQt T ENC \ CL 1 HR ENTS 

In more advanced stages of the above diseases, as well as i n 
other sub-acute inflammations involving mucous cavities, 
trodes 0 f the “White-vacuum*" type, exhausted to less than 
one ten-thousandth of an atmosphere, will probably produce 
satisfactory results. 

The difference between the White-and Red-vacuum electrodes, 
so far as their therapeutic action is concerned, depends upon the 
difference in frequency and wave-length between the secondary 
oscillations and waves of radiant energy produced by the electri¬ 
cal vibrations in their respective vacua. With the Wliite- 


1 i<i. Ifi3. 1. ltra violet, Vacuum Lump with Quartz Lens. 

aciuini rh ctiode a considerable portion of the secondary radia- 

)n consist of light waves in the blue violet and low ultra-violet, 
(mg. 163.) 

ah^i I H' U ^ ia " v ^ :) ^d rays which are produced in the tube are 
hv tVi * ^ ^ hut by means of a device originated 

ixuitiZni V* * ’■ultra-violet rays may be added to the thcra- 
plishe 1 1\' UtU ° 11,11 anatioas from the electrode. This is accom- 
,r x, i , ^ ltu tllls a quartz plate hermetically sealed in the end 

which ^ 1 1 ^ 1 ' ' u hiud which is placed a disk of aluminum 

duct- 1 ^ 0nn(, cted to the resonator terminal. By the intro- 
ultra -v' ? mercury vapor into a tube of the above type, the 
°vt ia\g may he greatly increased in intensity. Owing 
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t» .K, difficulty and expen* attending , ‘ 238 

electrodes have not been general ,. m pi r I', ***■• 

obtained excellent results from their & «® "' wnt,!r ' 
acne, eczema, sycosis and epithelioma. ' ’ treatmertt of 

Th<' use of vacuum electrodes of the custom,™ 
anti form, but exhausted to an X-Rav van - consfcructifl[l 

“*"»'« - «* *m — «... inJu^'T 

writer tor the treatment of malignant diseases 0 f the skin' and 
mucous membrane, and have given excellent results not only 
in these conditions but in the treatment of chronic inflammatory 
affections of an indolent and atrophic type, which proved 


Fig. Indirect "Vacuum Treatment:” R, Kesonator, or Tesla Cod 

Terminal* 

refractory to treatment by means of electrodes of the White- 
vacuum tvpe. 

The term “Indirect Treatment” is applied to those methods 
of administering the discharge from an Ondin Resonator, m 
which the patient is directly connected to the latter by means 
of a metal electrode, and the current localised or drawn out o 
the body by means of an electrode connected with the ground 
or the body of the operator. (Fig. 164.) Although frequently 
employed with the conventional Oudin Resonator discharge, 
n ent bv indirect application is of much greater efficiency 
. constitutionally and locally, when given by means of a 
modem Tcsln Apparatus. The writer's “Ajax Machine « 

esneciallv adapted for this purpose. 

The t ffluvo from a metal point electrode & seldom used m- 

.liree.lv: but the arc, spark and vacuum treatment arc fre¬ 
quently employed in this manner. Indirect methods haw I In 
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advantage over the simpler direct application, in that the ( 
organism is subjected to a vibratory bath by the electric oscilla¬ 
tions while the local effects penetrate more deeply. The *. f > 
ondary local action is loss intense, howevei, unless th** current 
he derived from a Tesla Coil instead of a resonator. With the 
former apparatus almost as powerful discharges may he obtained 
after the current has passed through the patient’s body as those 
resulting from the direct application of an Gudin Resonator 
Current. 

The indirect spark produces a perceptible effect upon the 
motor nerves somewhat similar to that of the static spark 
although the resemblance is less marked than when the bipolar 
or Tesla Technic is employed. It is of value in the local treat¬ 
ment of muscular and articular rheumatism, gout, neuralgia, etc. 

The indirect arc was employed by the writer in his first experi¬ 
ments in the use of the High-frequency Discharge for cautery 
purposes. The technic for its application has already been 
gi\tn, I he diiect use of the resonator arc for the same purpose 
as subsequently suggested by Gudin, docs not seem to produce 
equally satisfactory results. This is probably due to the fact 
that the Tesla Current consists of a series of almost uninterrupted 
oscillation^, and consequently produces more intense heating 
effects than the arc from the resonator. 

1 'reunrt enumerates a series of effects produced by the High- 
trequency Arc and Spark on various forms of bacteria, and areas 
° mf ^ tlon artificially produced in rabbits and guinea pigs. He 
gives detailed accounts of these and other experiments, which 
-w the bactericidal and destructive effects of High-potential 
i ^ muc h °f the evidence adduced was derived 

with discharges of low frequency, the writer 

, , H1UU [{ Uimcceasar y to incorporate a detailed review of 
r * J ° V ^ ^searches in the present volume. 

exhibit*^) i W I "? llsirked Passing that the skeptical attitude 
if: i / rran ^ toward the therapeutic possibilities of 

, v. • v..' ^ UC . n( ^ k urrents Ls similar to that of a number of 
a ^ roa< * anc * m country, who have taken 

ar .j 11 ’ y f> electro-therapeutics as a result of special research 
K 1 a Pphcation of the X-Ray- Just why the Roentgen 
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should adopt a skeptical f . , 

«J^tro4h«rafM-utli» t but toward th* fT-ctm-tl ' • 

, »liiffii’uJt ration to ^er. „ fc “ «*• 


riK 


a generally acc^tfvj f*** 
,V, v,r, and may pert-p. ,xplain the uhraJ^ST^ 

rtarn well-known authorities m dfecusring the Ow-TV* 
ribffitira trf electricity. ^ **w*pwrtie 


^ indirect arc may be mibstituted for the arim) cautwj 
except in the destruction of inaccessible growths snch m rsAvui 
* n the na ' al or uteT ™ ^vities. Indirect application df th e 
Current by means of vacuum electrode, has been emploved 
by the writer in the great majority of the eases in his dimes and 
office practice daring the past ten years. He believes this 
method to be the most satisfactory form of High-frequency 
Treatment, inasmuch as it admits of the rimtdtaneous production 
of vitalizing and curative effects upon a iocai lesion and the 
general system. The usual technic involves the connection of 
the patient to a Tesla Te rminal and the application of the 
vacuum electrode held directly in the operator's hand, or fixed 
in an insulating handle connected to the ground through a steam 
or water pip-. In the case of patients of a highly susceptibk 
nature who object to the slightest stimulation, the constitutional 
effects of the maximum current of the machine may be obtained 
with a minimum of local stimulation by ih«' following modifica¬ 
tion in technic. A vacuum electrode in an insulated handle is 
applied to the affected area and instead of a direct ground con¬ 
nection with the electrode, a second vacuum tube i- employed. 
The latter is held in the left hand of the operator, and after the 
current is turned on, the second tube is brought within sparking 
distance of the glass surface of the active electrode, near the 
point of its attachment to the insulated handle. By varying the 
distance between the two electrodes or hy moving the tube m 
the loft hand nearer to the part of the insulated electrode which 
is in contact with the body, the strength of the current may be 
regulated. The second electrode together with the spark-gap 
between the glass surfaces forms a sort of rheostat, regulating 
and limiting tie- local discharge of the current. By this method 
the mildest possible vacuum electrode treatment may be given, 
art, for example, in cases of eye trouble or in the treatment of 
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an acutely inflamed car drum. This method is also of vain,. j (i 
the treatment of an extremely nervous patient. 

\ 0 2 —Bipolar Application or Tesla Technic 

For bipolar application, a Tesla Apparatus of the type intro¬ 
duced by the writer, having the triple terminals already described 
will be required. Apparatus of the same character but of 
different make may be used with the addition of a set of the 
above terminals. The following methods of application involve 
the production of secondary waves of relatively low frequency 
superimposed upon the rapidly oscillating Tesla Current. These 
Low-frequency Effects are, however, comparatively weak and 
do not properly belong to the group of modalities which the 
writer has termed Multi-frequency Currents/' 

The administration of the Tesla Effluve involves the direct 
connection of the patient to one terminal by a metal electrode 
held in the hand, or preferably, applied over the solar plexus, the 
opposite terminal of the coil being connected to a metal point or 

brush electrode from which the effluve is applied in the usual 
manner. 

A peculiarity of the Tesla Effluve is the wave-like sensory and 
11 obtained in the tissues near the metal electrode by 

successively lessening and increasing the distance between the 
inKal points and the patient's body. Application of the latter 
1 1 in the treatment of functional and organic disease of 

m tnou * ^ ^ oni T such as tabes, lateral sclerosis, progressive 
. - . l 11 ^rophy, spinal irritation and general nervous exhaus- 
-.b ^ hied excellent results in the writer’s clinical practice, 

i. U: ^nmary electrode should he in the form of a fairly large 
. I j 1 ( k k tin applied to the surface of the body over the 
^ )* CXUS ‘ ^ should be carefully adjusted so that its upper 

/ in , ls ^Parated by a distance of at least one inch from the 

shnnH v 1U1Tiediately ° ver the car diac apex. The effluve electrode 
l owiril ; movod ll P and down the spine, its central point fol¬ 
ly 1 I >a ^h as indicated in the diagram shown in Fig. ](»/j. 

, I M '\ [sin S the position of the electrodes, and applying the 

spiral path over the sending, tran^erst-fand 
ng colon, excellent results may be obtained in the 
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treatment of chronic constipation. hepatic torpor ami com ™! 
intestinal atony. 

By substituting an electrode ending in a small mrtal ball ,v r 
point for the multiple point or wire brush used with the eflUivt- 
the ‘‘Pseudo-Statie,” or “TWu Spark” may be obtained. The 
apparatus should be adjusted to give a rather weak current, and 
the spw uld be as wide as possible without disturbing 

the continuity of the discharge. The spark may l x duvet rd 
upon the surface of the body; may be giv n through the doihim;: 
or may be applied to disks of tin-foil placed upon the akin over 
the motor points. Contractions of the muscles will lie produced 
bv the last-named method, both at the point to which the spark 



Fkv 105—Rhythmic Effluve Treatment for General Stimulation. 

T. E. t Block-tin Electrode- 

is applied and in the tissues near the metal electrode. (U * of 
course, understood that the latter electrode should be eormwtet 
to the Testa Terminal as for the application ot the eitlim. 

Spark combines the general effect ofthet nnrats 
witli a stimulating action upon the nerves and muscles, "suiting 
from llufsuper-imposed Low-frequency IVave- 
witU the tin-foil disks, the Testa Spark » practical* *j< nti.nl 
with the writer’s “Motor Impulse Current desenhed in . ,a- 
i m i ll The conditions in which the Testa Spark produces he 
,n”st satisfactory results are mainly those affecting .In' mo lor 
nerves and muscles. They will lie considered individuall) m Hit 

ensuing chapters. (I’ig, 1 <is>. i ^ 

The writer's method for the application ot 7 W<t l tn 
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HIGH—FREQUENCY CURRENTS 

means of vacuum electrode may he carried nut in hvo U;i> . s 
1st. hy direct. connection of the patient, to the Train 'iVm t i, i;t ] s 
hv a metal electrode on the one side and n vacuum elect rode 0jj 
the other. 2d, by connecting the vacuum electrode u t tlu , 





H*-X 




o 


Fig. 166- ’‘Motor Impulse” Treatment. 


dummy terminal, and adjusting the intensity of the local effect 
by varying the length of the effluve between the two brass 
di^ks (see Hg. 107). File first modification produces such 
intense action near the vacuum electrode as to cause the latter 



onv^ imV CXtK ' meIy ^ K)t - For this reason the treatment must be 
No' I M an ^ * or DOt ' more than one minute at a time, 

noi’!] Productxl upon the motor nerves by this method, 

r <k * it appreciably increase arterial tension. It may there¬ 
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THERAFEVTK' ACTION OF m C1 ,- F[[t , jrrvn ^ 

, , , “«A!LENCT C CURE NTS 241 

fore ■» " srd fo r the relief of droosical .; 

or kidney disease, and in the later st n"? FT™ 8 » 
tuberculosis. W here the electrode is connected to thT 
in series with the variable effluve, there is more or le^TS’ 

■ wave effect” produced, and this technic is therefore Jntrt 
indicated m organic heart disease, as it increases the rapidity </ 
tiie poise, and lessens the inhibitory action of the pnemno-artric 
nerve. For the same reason this method is indicated In the 
treatment of diseases involving poor circulation, functional 
anaemia, insomnia, and dyspepsia clue to depleted nerve force. 

For intense local action the double vacuum electrode treatment 
may be employed, as for example, in pulmonary tuberculosis when 


Fkj, KiS.—The Authors Treatment for Diseases of the l tmis. 

X, Uterine Electrode Pumped to an ^ X-Ray b -7 rJ jJT ^ 

Vacuum Condenser Electrode Applied to bupra-pubic Kc t . 

we wish to concentrate the entire effect of the currentoponthe 
diseased lung tissues. (See fig. 160.) An example ot this t«hmc 
has been described in connection with the writers 
the combined treatment of thoracic disease by th ^ ™ 
and ozonized oxygen. The double vacuum me hod s deo o 

value in the treatment of affections 

example, the writer's latest ^ vaeuum electrode 

of the uterus involves the use of - Tcmii- 

exhausted to an X-Ray "> S 

m\ and a bulb-shaped electiod« <• rjubes: the 

applied to the surface of and is con- 

latter electrode is exhausted < . ■ ^ (See Fig. 168.) 

tioctcd to the opposite ternamal cf 
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BSMMBinWW rl lutKNTS 

' The double effluve treatment may be given in a similar manner 
■ . thc appropriate metal points for the vacuum el,,. 

£S£ the above technic, (big- U<>.) In Europe Ihe .louble 
effluve lias been produced by means of two resonators connect,, I 
aer ies as shown in Fig. 171. Ihe effect w similar to that of 
(he sim-le effluve except for the greater intensity of action. 

\ variation of the Tesla Effluve, Spark, and Vacuum Treat- 


O 


bO 


Fit:. 1 r v; i. -Double Vacuum Treatment. 

merit, is obtained by connecting one Tesla Terminal to a con¬ 
denser couch or Pi fjord Cushion. By this method the Multi¬ 
frequency Effect obtained by the use of the metal electrode is 
entirely suppressed. The same method may be employed in 
t he use of a Priedlander Vacuum Chair and is of great value in a 
variety of conditions more especially in skin diseases covering 


KD-° 


3-5 

J E 


' U> ' 1,l> ’ l>onl1 ^ Etfluvation from the Authors Apparatus. 

| l *^^hing should be removed from the affected 

l>im ° t lr during the treatment. (Fig. 172.) 

,\ i. X Jl/w/f i-frequency Modalities 

■tlino t - l ^ 11 l^^ible to superimpose waves of 

a Tvl r 0n \ 10r fr ^ Uenc J «P«i the oscillatory current front 
° d ‘ ln this mamier it i* possible to duplicate d 14 ' 
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actio* or Hioa-rioxn RicY n „ REXT , 
charari eristics and phywoiogfeal effects „f , h • 

.Slvanie. rapid faradic, sinusoidal an ,l 8 , atil . rr "' ,t, ' i 

lhe writer has under investigation a considerable ni T " ^ 
Multi-frequency Effects, many of which differ from any oHW 


interrupted or alternating currents hitherto employed in t in 
treatment of dist al*. In the present volume he lias descrilH-d 
only th- Multi-frequency Modalities which can lx- readily pro¬ 
duct <i by anyone who possesses a modern Tesla Apparatus and 
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mow TlmJTTH 

.. lm ,, proven tomjmfa valu* through Jtttugj 

. .. wrilr. 

j(| , „| || )r Mull I l'm|U< i mV M twin III If r Mm wiih- ( V 
■•Htoh-fw.. W«vi Oarinmt," which in produced by th* 

,nt,, iK.Milum .if mi rllluve in < w« - fi Ini' dial.. m ' - m , wifi, M„ 

!lhl||l w |,o in .fH'f'l l‘r| !»y luH.Jll fjerboiie If, I be 

1( J yy /„ (oil I 'rli if .. r f liiij- In III-' FtirMiei -li.T-f inn ,,j 

Ih| . tll(1 | | in ,l | it nmy he Well in . Hu uperahn in rr ^ in l ft, 

,| u , ul Hie mi!lm.nijM-n- melrr lm Hu Jin-iL. ureuieiil, ol Hi>- 
mli'n nf y nl M ull i Irefjiieni-y (’umnta An the upeumjih' f-H 
wnveh jM i Miilienlly 11 il-iTfli|»l. ui < ill ninih 11 I he naeiJlnlory :Im-ji.ui 
in j, ,T'i' i'iii it piuiiliiiK In I heir own mleueily, if, follow-. I,hul 


i\ 




I' |S| ^ - 1 ) Jin Aul Imf 1 ^ Jl 4 \ j-j-ic |«-i i nk-t' ! Iff 111 vi* hP Ti'f/ifiNcnf„ 

'In* jurj'i :tli i I he |imiiiine]irf of t he effeel from I he ■.iiperim potted 
u Lives, Hie lower will he Liu* volume or jinipem^e of the High- 

'".’‘lueiiry l urreiiL ..xiunple, in l he above wave eurrenl, 

put lent eonneeleil willi a metal hand electrode to 
'IVrmuml (fl) of the 7W„ Coil, with a millmmpe.e meter inter- 
l'osni, a metal electrode in the patient's other hand, being oon- 
'lerieil with tin* dummy, a High-frequency Current of the 
maximum amperage will f m*s |,o (lie |ml ient HO long as the bran* 

leks HIV widely sepa,ate,| ; |„„ if ,| 1( . didin^ ,. fH J j fJ Terminal 

^ In >1 in until im rfftiivc* upprnrs IwtwrtfN thr 

< " iaitu-tii , although experiencing a stronger teomtiteWt 

will he shown by it.. to he receiving a much smaller 

-IMiitilily of electrieal energy. The only reliable factors far the 
tin leaiiehieiit of a Multi-frc-ffueney ('urrent are therefore tin; 
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,rn * h *«>-gap, and the strciiM|, „f 

employed to excite the step-up transformer of tin-Hhl! f' curr( llt 

Apparatus. The wave current above de<cri,„l t?W' 
jvaltent like an irregular Faradie effect it. ,i ■ 

however, is quite different from *he,' the 

m< UCPd - 11 IS ;l P™ fn ( UDd “ant <0 circulation, ,lim in ‘ 0 
and secretion, and is often administered by the writer for ™ 

one to three minutes at the termination of treatments by other 
High-frequency Modalities. An approximate idea of the teal 
nature of the High-frequency Wave Current is given graphically 
in Fig. 173. 

The “Motor Impulse Current ” is the writers term for the 
Multi-frequency modality obtained by the interposition of a 
pseudo-static spark in series with a patient connected to a 
Tesla Coil by two metallic electrodes. This method lias been 
discussed in the preceding section, in connection with the Tesla 


J3 






1 to. 173.— Tracing Giving a Conventional Idea of the Nature of the Author* 

High-frequency Wave Current. 

Spark Treatment. It may also he administered by separating 
the disks and balls in the writer’s triple terminals, connecting 
the patient by metal electrodes to terminal (d), and to the 
dummy, and then gradually pushing in the rod in Terminal (B), 
until intermittent sparks pass between the >mall b;db. 1 lu 
intense local action of this current on the motor nerves and 
muscles renders it of value in the treatment of partial paralysis, 
chronic muscular rheumatism, etc. 11 is graphically represented 

in Fig. 174. 

The Faeudo-Foradie Current,'’ obtain,.! by tie- interposition 
of an extremely short spark-gap in (lie circuit of a patient eon- 
neeted to the T*h Terminals hy metallic elertrodes. ,s physically 
the die,.t antithesis of the - Motor Impulse Pun™. " .... « 
described The latter consists < it oscillations ot guar amplitniti, 
,„.ri.,dieallv interrupted by groups of short os,.ilia.inns, while 
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2^ HICitf-FttEQt EtfrY CURRENTS 

lhe pseudo-Faradic consists mainly of short oscillations periodi- 
f A \\v ini erspersed with those of much greater amplitude. s-,■ 
1’ip. 175.) 

The Pseudo-Faratlic is employed in practically the same man- 



ner as a genuine Faradic or static induced current, but it possesses 
::emy advantages over the latter modalities owing to the High- 



Gnpiuc Trating Giroe Theoretical Idea of '‘P^eudoiindk 


frequency oscillations which cs m - : t , T 

M m ail wtiiTr 7 mci1 car T> bs motor .wares. It is used 

ates rj _. t.- tUU ^ nwtss ®® t ‘ ? ^ 80 aid in the absorption of exud- 

riiHim*r ^ r ^ m ^ rM ? J * rts ft sprains, and in the relief of acute 
m *md neuralgic pam. 
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a**.-' * f ■ < «a tMAtfis Aad fat? ^ Wh»* tfca* Hr 

m 0*dm few*ttir. afc fcw^ aoi pinoniwhi^ (he drtntT 

r -. -. ^ * :hr rter* ?mro a naoiftev* Faw »V n 


“ • la Nflflfl «£m - - ••■'*> * € ^flnll n Itt 
r* 1 :' it B MM^C M b* :'vy 

-fr ih » *-"* tv ^ ^ TV toriin* ^ tr^*a:r -• : - 
tkcnotta lhr 11 or fnfa TfTVunal pan" thmuji 

: ■ - •■’•::■'■' ■ ■ ' »•:;-* t *• ■■ .* , -- . _ 

Am thm^pfi the badi of the operator, appfed «i tt 
^ ***■*■*•** Aims to panes certain wag m? 
g .a. JJ fff. bat. pby^mig report mjmore 

tfate liy the ase irf tfe method, no definite waAi^ ^ to fa 

T ‘±> aa - a: tb presets Tin*. 







CHAPTER XXIII 

HIGH-FREQUENCY currents in the TREATMENT OF DISEASES 

of nutrition 

The growth and functional activity of the body depend upon 
the assimilation and distribution of the energy-producing organic 
compounds taken in in the form of food. Foods are of three 
classes: First, the Protmd, or Nitrogenous materials, such as 
albumin, peptone, casein, and gluten, which are the if Tissue 
Builders, 1 ' strengthening broken-down cells and replacing the 
minute portions of the body which are being worn away and 
destroyed in the course of normal functional activity. Second, 
the Fatty substances and Carbohydrates (the latter including 
starches and sugars) which furnish the body with energy, and 
are burned up in the cells as fuel in a furnace, the products of 
their combustion being water and carbon dioxide; and third and 
lastly, the Inorganic Salts (the principal representative of this 
class being sodium chloride), which, though small in amount, 
are of extreme importance in maintaining the osmotic equilibrium 
and the electrical conductivity of the tissues and fluids of the 
body- In addition to these substances, the organism requires a 
constant supply of water, which is the common carrier and 
general solvent of the body, and a still more continuous supply 
of oxygen for the support of the combustion in the cells and 
tissues The nutrition of the body therefore, is maintained 
through the digestive system, which breaks up and prepare* the 
food for use, the assinvilative and distributive system, including 
the absorbent, lymphatic and circulatory apparatus; the 
oxygenating system, including the respiratory functions of the 
lungs and the distributory action of the red blood corpuscles; 
the metabolizing structures . including the muscles anti cellular 
tissues, in which the storeduip energy of the food and oxygen is 
liberated; and finally, the excretory system, comprising the sweat 
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glands, kidneys and the vcnou* blood, which collects a ltd dis- 
charge* from the body the waste products of combustion m,d 
vital activity. 

The disorders of nutrition may therefore lie classifierj ,; rl , 
the following heads: 

(.4) Diseases of the Digestive System. 

(B) Diseases of the Blood and Heart. 

(C) Diseases of the Lungs. 

(D) Diseases involving Deranged Metabolism. 

(E) Diseases of the Kidneys. 

L —Diseases of the Digestive System 

Gastric indigestion or dyspepsia may result from depleted 
nerve force, from catarrh of the stomach, from gout, and as a 
secondary symptom in a large number of acute and chronic 
diseases. W hen of nervous origin it is best treated by direct 


application of a low vacuum condenser electrode over the solar 

! 




'Hie Writer has treated a number of 


hist anet;s. 


aJImnicn, Daily treat- 
in the majority of 


IS HH, 1 HhATMEXT OF Wf^EAHEB OF XT," TUITION 2->I 

[)r. Chisholm Williams ha? reported equally successful results 
jn iiiiilar ea* 1 ' by the daily use of the resonator effluve followed 
l )V auto-condensation. 

Dr. George Herschell of London has devoted considerable time 
t .j the study of the High-frequency Treatment of the disease? of 
:he digestive tract and has obtained excellent results. He 
< iMplovs the d’ArmnmL Current ap- 
pjj,*d directly by means of metal 
electrodes in contact w ith the mucous 
membrane of the rectum and tongue 
respectively. Hereckell found the 
dxive treatment of great value not 
only in nervous dyspepsia but in gas- 
trie ulcer, gastrointestinal catarrh 
and chronic entero-colitis. (Fig. 3 78.) 

The writer lias employed a similar 
technic, substituting the Tesla Cur¬ 
rent- for those of d' AtsotivoI. Iii con¬ 
ditio as of general muscular atony 
with obstinate constipation, the High- 
frequency Wave Current lias given 
excellent results. After employing it 
for about five minutes with the two 
metal electrodes as suggested by 
UersschM (see above), a ten-minutes' 
treatment by dm Twin ICffluve, spi¬ 
rally applied over the course of the ^ 17s, — DiaicianaofiiK'Ay- 
colon should be- given. 

Tn connection wit h the above treat- Vf Vacuum Electrode m »*c- 
, i - i . 11 ... . *. tuni M Metal ESeetiode m 

meat the writer has obtained excellent 

results by frequently flushing the . . , , 

lar<n* intestine. The latter procedure may be self-administered 
hAh- patient by means of the "Internal Bath” or so-called 
“Cascade.** of Dr. Chat. TyreU of New Y ork City. (&se Fig. 179.) 

In acute inflammation of any j portion of the digestive tract, 
direct application of the low-vacuum condenser electrode in con* 
tact with the able men will often prove efficacious. In appendicitis, 
which lias not reached the stage of abscess formation, application 
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(if the above electrode over the cieciim, supplemented by a rnetal 
n^tal electrode connected to the other terminal of the coil will 
often abort the attack. Hemorrhoids, if acutely inflamed and 
congested, are usually relieved by the use of a Red-vacuum 
Hlectrode in connection with a metal plate over the solar plexus 
“ Tesla Vacuum Technic ” For chronic or sub-acute inflamma¬ 
tion of the rectal mucosa, such as ulcers, fissures, or fistid® the 


" Authors treatment for Chronic Constipation, and forChronk 

/* [>m - > Colhis. 

k C^iinect^tn 1 ^ 1 ^ 6 the Colon. C, with the Solution which 

Vacutim L en " lnal !>y ™y.of Metal Plug of the Bag. E, 

of the Large I n test in ^ ectrot * e he Applied to Abdomen over the Course 

cni ployi’d, substituting a White-vacuum 
hen °\ ^ ^ af *° ^ ie ordinary low red variety. For chronic 
undij ■ an< ^ A11 reflex disturbances resulting from the 

Ihia r C01lti a ^' 0a the sphincter ani, the writer's pseudo- 
dilat - < ma 3 r be employed, using the ordinary rectal 

T * QCtr0des ’ Ancr ^^sing their size at intervals in the 
<' ° t o treatments. The opposite electrode is the usual 
tm I ilatc ‘ °ver the solar plexus. 
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IN- THE TREATMENT OF DISEASES OF NUTRITION 


B—Diseases of the Blood and Heart 

The distribution of nutrition by the blood stream depends 
upon the constant circulation of the latter. Any interference 
with the movement of the blood results in local or general dis¬ 
turbance of cell nutrition and growth. I he circulation is main¬ 
tained by two distinct mechanical systems; the heart, which is a 
powerful double pump of muscular fibers, which forces the blood 
with its load of fresh food and oxygen, through the arteries to 
all parts of the body; and secondly, the wso-wiot&r system, which 
collects the blood from the cells and tissues of the body and 
sends it with its load of waste products and gases, resulting 
from cell combustion, through the veins, back to the lungs and 
heart. The heart sends the blood out in periodic waves or 
pulses, its rhythmic motion being produced by a constant supply 
of electrical oscillations generated in the cardiac ganglia in the 
sympathetic nervous system; the movements of the heart being 
regulated or governed by a second variety of ner\ e force- 
transmitted through the pneumogas trie nerve. Stimulation of 
the cardiac ganglia increases the strength and vigor of the pulsa¬ 
tions. If the pneumogastric nerve were paralyzed, the pulse 
would become more rapid and the heart would race like an 
engine without a governor. The vasomotor mechanism is no 
confined to a single organ, but consists of thousands of tote 
tubular pumps which surround the smaller veins, and *hie 
force the blood through the latter by a sene* oMongitudmal 
waves or contractions produced by a network ol K-"' 1 ' 1 ' 1 - 
filaments called the vaso-motor nerves, which term “ * 

sympathetic nervous system. The waves which lore, a 
through the veins result from the harmonious action oftao.U. 
of muscles, each of which has its special set of nerves. I be *“r 
of these sets of muscles is called the vasodilators. Inc r'tconv 
the vasoconstrictors. Paralysis of the vaso-motor system, it 
complete, would cause death in a very few minutes, as the blood 
being unable to return to the heart would burst the walls of the 
capillaries and diffuse through the superficial tissues. Partial 
vaso-motor paralysis causes a backing up of the blood in the 
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254 HIGH-FREQUENCY currents 

_m, b i 00 ,i vtwl*. which is r»**iv«- ('ra.gM.tion. In- 

in strength or frequency of the heart, pulsations, causes a 
^till more marked engorgement of thi. snidJ.lt j .tileries mid 
capillaries, which is termed Active Congestion. Disturbance of 
the equilibrium between the cardiac and vaso-inotor systems, 
may eaune a concentration of the blood in the larger veins and 
arteries with a diminution in the contents of the remote peripheral 
vessels. This condition involves pallor and coldness of the sur¬ 
face of the body, with a tendency to chills, thereby lowering the 
vital resistance, and predisposing the tissues to bacterial infec¬ 
tion. When the latter event occurs, we say we have if caught a 
cold." Fully nine-tenths of our acute diseases result primarily 
from the above sequence of effects; the initial anamiia of the 
superficial tissues being in most cases due to depletion or exhaus¬ 
tion of the nervous energy of the great centers which supply the 
vasomotor system. 

There is no agent known to the profession which produces 
such immediate and direct effects upon the vaso-motor system 
as the Testf, High-frequency Current; in the condition above 
described, the surface anaemia and chilliness give place to a 
healthy warmth and glow within five minutes after the applica- 
1011 of the resin Current. Even where serious disturbance of 
te t aso-motor system is present, such as in the initial chili of 
■o ;ai imeuiuonia, prompt and vigorous use of the Teda Current 
, jy y . e u '‘ ’ or " ave current technic, will if persistently 

; t .r: i ;Vr.' 0y ‘ h( ' toxffiraia > brcak U P the superficial chill and 

iutn ^ flbor ' disease; the patient breaking out 

clian^im! •, ^ 1 ''Pnation, and the pulmonary congestion 

renlw.y 1 * C1 t racter so that a niild catarrhal inflammation 
Kptaa s the Virulent, pneumonic infection. 

Treatmenty ai f aill[inia au d chlorosis, general High-frequency 
* u . U v a lue in stimulating the regenerative forces 

c«rvi„'’ , 0 " 0f “ W Mood cells, an,I merging theoxygen- 

condensafcn” i tll v" ”"? lvidual corpuscles. D Arsonral Auto- 
a U ,i solar 1 Low-vacuum Treatment over the spine 

in til.-, cu 5 * usually bring about a progressive increase 

£):*_ 1 ‘ iUl -l activity of the vital functions. 

UlSeases of the blocxl-vt 


essels are in the majority of cases 




1\ till Till; Vt Ml. VI <J| HIM, V*K J 1)1 M’flfllW; 

diMfruihl'' livntliiriit liy ftirn-iil of >ii K h frequr-my. , 

Mf ill Hi' 1 lv;tl1 ,)f ( 1>‘ J vi iii^ or firtcrur-i exempt them- of tramnatir, 
urigiii Hiv corrected find si rcjigtlicw-d by tin- Tmf/i Curnut 
which Mill only facilitate Ui« hcccsh of i|,r r natural r<*gi:in-rat.ivM 
fopri-H, Mil'll an the leucocytes and the f-b-rnf-nt uf the blood and 
lympli, hut- hy tln-ir UmiilHt ifiii of t v^o-motor Hyatem. they 
,-rlirvr ihr weakened vessel* of undue pres sure and tension, ami 
facilitate Uii' ivltini of normal elasticity. hi the manner tlx 
I l lghdrequency ('urri'ill • jirrxlurc beneficial n-dilt in hinplf 
;iM ,| rheumatic purpura, varicose vmns, phlebitis, aneurism, and 
ttrlcrioNclernni h (Icnend treatment hy use of fhcvacsu im cluur 
til- ] .1 NVV Ih'fl'VHcuuui Klee! rode Treatment over the solar plexu- 
willi the condenser coudi, inv adapted to the above condi- 
l iun . Lora! trealment over I hi' weakened vessels i- not room- 
, 11 ,.ii. |c,i mir Htiuulil the Multi-fre- 1 m.‘Ji<-y Methods be employed. 

In orguuic tii su I- disease 11n- W Current are often of great 
value ill assisting nature to establish compensation: in the later 
Hi ages, when compensation lias lieen finally ilcstroy<d by tlj 
dilatation of the affected mnsele, the current may la- used as a 
palliative treatment through its set inn on tl,e vaso-niotor sys- 
tem anil its teiuleUey todfepewe dropsical ellnsions. Ihe Ke<- 
vacuum Electrode should bcempl.tye.l by tie- monopolar indirt-r t 
method; or better still, the vacuum condenser chair may be 
used instead or the metal electrode; the local application of Ji 
vacuum tula- in either of the above methods, should be over t 
cervical vertebra- ami afterward over the solar plexus. 

/)’ Waonvid and oilier European authorities have reported a 
number of cures of organic heart disease in which benehcia 
results were obtained by treatment in tin- auto-conduction ca* ■ 

c.^ Diseases of the Respiratory Trad 

lit this climate one of the most common and annoying aliet- 
UoitH which the physician is called upon to relieve is the ordinary 
iwvite ftxyzn, a catarrhal inflammation of tin* nasal passage^ 
rt snlt'nig from a mixed infection by pyogenic streptococci an 

i Siiu-t- writ [tip; i In-- itliove it number of oikc* of Arterj^^lcmt-is Is* 1 ^ 
TtjiKirtvd by d'Arson val and his oollenfcues, tmti nmOCMBfullj 
mito-tiondut-t inn 
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staphylococci; the primary infection, although not in itself a 
serious matter, so lowers the vital resistance of the entire body, 
particularly in the vicinity of the affected mucous surfaces, as 
to predispose the patient to other more serious infections, such 
as acute bronchitis, pneumonia, diphtheria and epidemic in¬ 
fluenza. If applied in the early stages of the attack attended 
with symptoms of disturbed equilibrium in the blood-vessels, 
SU(! h as congestion of the nasal mucosa with a profuse watery 
discharge, chilliness, alternating with fever, the Tesla Currents 
will usually give prompt relief. Tesla Vacuum Treatment with 
a metal electrode over the solar plexus and a slender Red-vacuum 
Electrode inserted in the nostrils will promptly relieve the con¬ 
gestion and in many instances completely abort acute coryza; 
the treatments should not be discontinued with the disappearance 
of the symptoms; ten-minute treatments given at intervals of 


three hours so long as the acute symptoms remain should be 
given daily for a week after the attack has apparently subsided. 
The latter precaution will often save the patient from a serious 
secondary infection resulting from the lowered vital resistance. 
It is well to terminate each seance with a five-minute application 
of the High-frequency Wave Current applied by means of 
metal hand electrodes, or better still, with block tin electrodes 
applied respectively to the base of the brain and over the solar 
plexus. 

Treatment of the various acute diseases of the respiratory 
tract should be given with the above-described technic, a vacuum 
electrode of appropriate form and size being substituted for the 


nasal electrodes. 

In connection with his recently perfected apparatus for the 
treatment of pulmonary tuberculosis (See Fig. 151, Chap. XIX). 
the writer has devised a combined inhaler and double-vacuum 


electrode by means of which all varieties of acute and chronic 
diseases of the respiratory tract may be successfully treated. 
This device is shown in figure ISO; it is made in two forms, for 
use in acute and chronic diseases, the first being of the Em' 
Red-, the second of the White-Vacuum type. If desired, these 
electrodes may be used independently of the ozonized oxygen 
appaj at us, the two bulb-shaped cavities being loosely filled with 
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'■" ,,on " vt w,th some volatile antiseptic such a= • , 

formaldehyde, or guaiacol. This device bused in , eol , cuni > 
single nasal electrode previously described. P Me<rfthe 

Pulmonary Tuberculosis 

Prominent authorities in all parts of the world have reported 
eases of pulmonary tuberculosis successfully treated £ ^ 
application of High-frequency Currents. Among the European 



B 
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Fig. 180 .— -Tubulated Vacuum Electrode for Inhalation Treatment. 

-t. Tube, or Air Channel. B, Double-end for Insertion in .Nostrils. 1 , 
Vacuum Chamber. II, Stem to Fit in Insulating Handle. T . Top 
View. S, Side View. 

specialists, d’Arsonvol Auto-conduction and condensation have 
been, employed, supplemented by an effluve treatment from an 
Gudin Resonator applied directly over the areas of pulmonary 
infection. 

The following description, is quoted from Dr. Chisholm B iT 
Hams’ admirable little treatise, “High-frequency Currents in the 
Treatment of Some Diseases” (published by the Rebman Co. ol 
New York and London): 

“In July, 190V, the author read a paper on ‘ 1 he treatment 
of Phthisis by Electrical Currents of high frequency and high 
potential,’ before the British Medical Association at Cheltenham, 
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25<S HIGH—FjSSS&l/BNCy CURRENTS 

xml observed that forty-three consecutive cases were treated. 
Tht re is reason to believe that the currents act in those cases in 
the following manner: 

■ £ Firstly, on the tubercle bacilli themselves by making them 
pursue the same course as if they were under the X-Rays. 
According to the experiments of Drs. Forbes Ross and N orris 
Wdjendcn. in their paper on the f Effects produced in Cultures 
of Tubercle Bacilli by Exposure to the Influence of an X-Ray 
Tube ’ (Archives of the Roentgen Ray, August, 1900), they observe 
that the bacilli rapidly increase in numbers and have a tendency 
to form clumps, then get small in numbers and shape, and take 
the microscopical Stains very readily, but are pale in color. 
They say, in conclusion, ‘ There is not the smallest doubt that 
X-Rays stimulate them to excessive overgrowth, and only affect 
them adversely by attenuation from overgrowth/ 

■‘In my experience much the same process goes on under the 
High-frequency Treatment. The tubercle bacilli, which are 
usually present in fair numbers, quickly begin to increase, and 
after a few applications are greatly increased; they soon, how¬ 
ever, form clumps and get misshapen, short, and stumpy, and 
generally curved, and take the stain far more readily than before. 
After a time they begin to decrease in numbers, and later, when 
the patient is obviously getting better in every respect, they 

may cease entirely, and may appear in the sputum after weeks 
of absence. 

. Secondly, the effects of the currents of high frequency on the 
individual cells of the body. We judge this by the appetite 
and digestive powers increasing, and the patient's gain in weight . 

u genet a] improvement of the body cells probably makes them 
mou resistant to the inroads of the tubercle bacilli; but whether 
t h lowering of the tubercle’s vitality, or a raising of the body- 
a s 1 existing power, or a combination of both is at work, for 
. ni1 P ur P°se matters little. In the majority of these cases the 
uuoiytes were greatly increased in numbers during a course 
of the treatment. 

In some eases the temperature is the first thing affected, 
resuming that the daily variation has been about three degrees 
M tween the evening tide and the morning fall, either after the 
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* ™ K TreatueSt ««*•«• o> xmunoN g» 
,ivs. «!>plication or, * most, after the third (consecutive days) 
i hr evening rise should I* higher nml the morning fall lesa On 
..Mummng the affected area, we find the physical sems at fir. 
increased: thus more coarse rales of louder and of a great-,- 
number could be found; the expectoration becomes w' in 
amount and the cough more frequent and easier After a few 
applications generally when given locally, the patient often 
complains of pain or an uncomfortable feeling over the affected 
part. This as a rule, passes off after a-couple of weeks’ treat¬ 
ment, and is never severe if we pay due attention to the length 
of time and number of applications, A slight amount of pain 
over the affected area in severe cases is often noted from the 
general methods. 

“When the temperature has been raised by the treatment, the 
patient, of course, may feel rather worse— i.e., lassitude, and the 
sweats on the fall of the fever are sometimes large in amount; 
also during this period the body weight may decrease, or, at all 
events, remain stationary. I found this in many cases where 
the fever increased; and in spite of the patient taking presumably 
a much more nutritious diet, still a slight weekly loss was ob¬ 
served. Some cases will react to the influence of the High- 
frequency Currents within twenty-four hours: others may take 
a few days. The more severe the case the more quickly does 
the reaction take place. However much the temperature rises, 
it will generally lie found down to or at the patient’s usual 
normal within forty-eight hours, so that the dose can be readily 
regulated, and the patient only given as much as he can com¬ 
fortably bear. When the patient can be exposed to the currents 
for over a half an hour daily for one week, and it is found that 
during the whole period the temperature remains steady at 
normal and subnormal, we may safely predict that the disease 
is, to say the least of it, arrested. With all these patients the 
mHliampere meter registered from 150 to 250 milliam percs, 
seldom less; latterly an average of 350 miliiamperes has been 
used, and the time five minutes.” 

“The chart shown is a fairly typical temperature in a severe case. 
For the next three weeks it never rose over ninety degrees; for 
the following eight weeks it never rose over normal, and generally 
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^ H«JH-r«EQVKNCT CI RHK.%^ 

1.__ the. daily observation? wore stopped. The w,iyht 

i on,- pound during tin- first W*. lost one pound or 
L next two weeks, then steadily gamed one to two pounds for 
the following eight weeks. During the fourteenth week of 
treatment from the commencement of high frequency’ the 
patient “ put on ” three and one-half pounds. Her weight (in her 
clothes) was six stone and her height, five feet one inch. During 
the fourteen weeks 1 treatment, she gained one stone and four 
and one-fourth pounds. Two months after, with no treatment, 
she weighed (in clothes) seven stone thirteen pounds, which she 
has maintained for the last twelve months. The applications 
were fifty in number, and varied in dose from five to twenty 
minutes. After the third week twenty-minute doses were given 
on the average twice a week. In March, 1901. twelve months 
after, five applications of thirty minutes' duration, given oil 
five consecutive days, could only raise the temperature to 99° 
in the evening and 98.2° in the morning. Now one finds that 
the average dose is ten minutes with the inilllampere meter 
registering 300 to 100 milliamperes.” 

Fort) eases in all were treated in London, which can at present 
hardly be considered as a first-class health resort, but I am 
strongly of opinion that the application of High-frequency 
Electrical Currents in sanatoria and like institutions will greatly 
SW . dl the Tmmber of so-called cures. It is a remedy that should 
n > x administer ed by medical men, as it needs as much care 
as any other therapeutic agent.” 

information of the original forty-three cases: Three 
kind Jh. t ° ^ rest> thirfe y- two have had no treatment of any 

awra ^ ^ °7 er dghteen m0llths ’ Eight cases had on an 
rmtUlZr™ tre ^ ment eaeh since that time. This 
were work !■, C W ™ hm f. needed treatment. The majority, who 
deaths ^' P t;1 banning their usual duties. The three 

ccousdiJIL^ t0 pneum0nia ' tuberculosis kidney, and lanla- 

auto-conXo- 1 " 11 ^'* bat ’ orits received from ten to twenty minutes' 
to the G ffl,i.v,.V IOl H Vt n of tbe earlier cases were treated 

unemployed' nlTu i ? Ver ba f eci affeeb cI aroa - thv operator's 
( heuifr placed in contact with the back of the 
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-*—* -r^SSM; 

■‘ rndpr fhis treatment they lost their cough and Km „ .. 

Tlu- tubercle baeil.i dfaappe^d; but b™ s [ “ 

found months after all treated had been stopped yet thrv 

“%**. , ; 1 . ?0 ° | d , huaith - *°°**tom their sputum would-be 
without tubercle for months, then a few would reappear for I 

lew-weeks, and then, without treatment, disappear J ain . The 

bodily weight increased in favorable eases as much as a pound a 

‘When many hundreds of these phthisical patients have been 
subjected to this method we shall be in a position to judge of it. 
merits and compare it with the ‘open-air cure/ which at present 
lias not shown such a good percentage of ‘arrests.’ In my 
opinion, as a valuable adjunct to a sanatorium, it should afford 
every material assistance, even in the more severe cases that do 
not usually gain admittance/' 

Dr„ //. Th iell-e reports a series of cases of pulmonary tuber¬ 
culosis treated with currents of high frequency and high po¬ 
tential. 1 

‘Out of twenty-six tubercular patients treated, thirteen are 
cured, nine of these were hard-working laborers: four patients, 
w ho are on the road to recovery, are still under treatment; 
seven incurables were treated for the sake of completing his 
study and observations.” 

The author concludes as follows: 
the High-frequency Effiuve fills the therapeutic indication 
demanded by clinical experience; it has an evident action upon 
the chemistry of respiration; increases the respiratory capacity; 
diminishes the frequency of respiration, the production oi carbon 
dioxide, the total amount of oxygen consumed and absorbed 
by the patient ; as a result, raises the coefficient of oxidation 
and lowers the coefficient of absorption. 

“This action is not temporary; it continues even after the 

1 Bulletin Qfficiel dri la SociMi Franr-rtise d'Eleriro-Therapi<\ November, 
19Q5. 
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nation of the t reatment. When during a eour.se of truatrm j i■. 
v e notice from month to mouth increased respiratory exchanges 

m - i j a ■ 


U l | i ^ / U i J * ■ ■■ J ' “ | ' ' J ' ■ 1 6 r 1 |n 

and a diminished respiratory capacity, we will always find the 

of the following complications; 


cause in the existence of one in u«. iuuv«vuig tuuijnitaumis; 
Coryza, catarrh (usually severe), influenza, syphilis, physical or 
"■——k. prolonged walking, mental depression, 


intellectual ovenvoi 
etc. 

"In two eases with fibrous change (Cases 7 and 8) the respira¬ 
tory exchanges remain slightly above normal, and the treatment 
prolonged several months, even during one year, did not produce 
any change. 

"The High-frequency Effluve increases the acidity of the urine 
raises or lowers, depending upon the ease, the products of 
nitrogenous combustion of the body, and arrests the excessive 
loss of mineral salts, which is a constant symptom of a tuber¬ 
culous state. 

I he modality produces the following changes in the corn- 

positiou of thc b!ood: The amount of hemoglobin and the number 
of red Wood cells are increased, and there is usually a decrease 

'\ U 1 ct ‘ 1 lu -‘ tiaaues feeing remineralized, the leucocytes 
obtain the mineral dements of which they are deprived m the 

t? 7 Tf'f ’ md > theref0fe ’ their activity and 

. ; thv d(,fL ‘ ndo f of th£? onanism remain in fewer numbers 

m, s.longer, quality replacing quantity. The number of 

i y ; t p x:- fr - vouns c( ' i,s A™ « 

Lr^ed ’’ rCPal1 ’ and “Nation of the tissues, fe 

The St>n<;1 ' al h(ialth of the patient in all stages of the dis 
ease improves under the influence of th,. 

is easier, inspiration deeper. AH our Lat ent ' ■ 
sensation due to Iw. ,", ‘ patients experience a cool 

«• which is the mo^Sd*’^ 'T*** 

appears about thc time of the fifteenth 

^veW^r^lln^of tr “ f minishCS " r< '- 

month, in others during the second or thS mtuhf j£ ^ 
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"v occur, except at night and ». tu 
™ ls ’ al " i lhcy do ™*'•* •> long andare n«t 


,x TJIR TREATMENT OF 

coughing Spells rarely occur, 
sometimes after me 

painful. 

the offluve occasionally provokes a <lrv comdi 

the cough and dyspnoea are caused b> the d4tt! 
,.l,canon of the ozone which is liberated by the apDaratll , ^ 

there is a gradual tolerance. The expectoration is cader’ W 
tiv,iue. 1 t, less abundant, from purulent it In comes mucous and 
ceases. as a rule, before the end of the treatment. 

“The bacilli disappear sometime during the early months 
sometimes at the end of the treatment; we have never seen it 
reappear in any of our cases which were cured. Excepting 
temporarily in Case 2 t after a severe attack of grippe, accom¬ 
panied with high lever. 

“We attach no importance to the quantity of bacilli found 
on the microscopic field, this quantity being very variable. It 
is admitted that the expectoration on rising contains a larger 
number; after this morning expectoration which cleanses the 
bronchi, the following sputa contain less bacilli and often none 
at all. The appearance of the bacilli in the sputum is a late 
symptom. Tuberculosis begins the moment that the bacilli 
penetrate a favorable soil; this invasion is slow, insidious, and 
formerly escaped all our investigations: the study of the chem¬ 
istry of respiration permits us to detect tuberculosis troin its 
inception, and even to recognize the predisposing soil: when the 
enemy is known, it is easy to fight him arid to render, by an 
appropriate treatment, the systems of those who are predisposed 
immune against the disease. 

“The sleep is better from the first night; the sweats diminish 
and cease when about fifteen applications have been made. 

“The appetite returns after the first few seances, increase* 
after the tenth or so, and gets better and better. The digestion 
is good. 

“The strength returns and increases progressively during.the 
course of treatment, nearly all our patients were able to contimu 
their daily labors, a point of the utmost importance to them 
Hinre lhcy depended upon their labors for a living and often for 
the support of large families. 
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'ies according to the patient; incrr^mu very 
reat deal it; others. Again it was subject to 
i„ g upon the diet, fatigue, etc., variations 
crvetl in healthy individuals. All our cured 
:ied a weight which is greater t han that befor- 



the treatment, , , - , . 

■’ When the patients were weighed, they had taken no food in 


ing cavities, the effluve always incieases, temporarily the 
respiratory capacity and diminishes the frequency of the respira¬ 
tion. The lowering of t he respiratory rate occurs from the first 
month, but later remains stationary, differing thus from the 
marked gradual decrease observed in the tubercular patients, 
which are curable; although the treatment was extended over 
six months and in some instances over one year, we have not 
been able to restore to the normal rate the respirations, which 
after a lapse of time more or less prolonged, or after cessation of 
the treatment, begin again to rise. 

“The general health in the patients belonging to these various 
categories is good or seems good; the appetite returns, tin- 
weight increases, the strength is regained, work and exercise 
are easier, the night sweats disappear, the nights are good. The 
oppression ceases momentarily, the cough is less frequent and 
painful, the physical characteristics of the expectorations are 
modified. It is less purulent, less abundant, easier, and be¬ 
comes almost negligible. The mental condition is better: the 
patients are hopeful for a cure; the effluve has caused an illu- 
^ionary cuie, but not a real one, and after a varying lapse of 
time, the disease resumes its destructive course. 

‘ The organism is vanquished, the bacillus of Koch continues 
its work of destruction, and the fatal termination is only a 
question of time. 

Without the biological examinations, these temporary 
improvements and apparent restorations to health, may have 
given us the illusion of success. 





much later, during the last stages of the disease.” 

Ai? the git at majority of physicians who have employed Hi°h- 
frequency Currents in their practice have used the apparatus 
of Gudin and d’Ammml, it is natural that most, of the reported 
cases of tuberculosis have been treated by currents of solenoid 
and resonator types. Although employed in the writer’s own 
practice for over ten years, apparatus and technic for the pro¬ 
duction and therapeutic application of the Tesla Currents have 
been available for general use only within the last year or two. 
It is obvious therefore, that any great number of clinical reports 
illustrating the value of Tesla Treatments are not as yet obtain¬ 
able from outside sources. From the writer’s own experience 
however, and from a theoretical standpoint, there is every reason 
to believe that in the modern Tesla Apparatus we have a- source 
of electrical modalities which not only possess all of the quali¬ 
fications which have made the resonator and solenoid currents 
of such great value in the treatment of tuberculosis, but which 
possess distinctive therapeutic advantages which cannot be 
duplicated by currents produced in any other manner. The 
general effects of auto-condensation and the local results of 
effluve treatment have demonstrated the importance of these 


the Tesla Current applied by the writers 


methods; but in 


bipolar methods, we simultaneously produce effluve and other 
local effects, more intense and penetrating than the resonator 


discharge, and general vitalizing effects which cannot be repro- 

... j _ i.rt] T i" should 



1 lophic systems 


„ ( . t . nMH-nwoi'i cohbents 

nrimuv coil Of tte modern Tesla Apparatus is really more 

.i.hao if jWUucrd try a solenoid ol the Kuropeaii type. 

• rh( , remarkable possibilities of the Teda Treatment in pul¬ 
monary tuberculosis, even when the current is applied und 
tl.e most unfavorable conditions is well illustrated m the report 
of a ease treated by the writer some five years ago. A young 
man of sedentary habits, whose occupation made it necessary 
for him to work for the greater part of each night, broke down 
completely as a result of overwork. An attack of nervous 
exhaustion left him with- a givatlv depleted vital resistance, and 
no t unnaturally, he contracted pulmonary tuberculosis. Tem¬ 
porary rest and change of climate were of little avail and he was 
ultimately sent to a celebrated mountain resort noted for its 
open-air treatment of tuberculosis. The disease was progressing 
rapidly to a fatal termination when the writer was asked to 
administer High-frequency Treatment, A special apparatus 
was constructed and installed in the patient’s room at the resort 
above-mentioned. When first seen by the writer the patient 
was apparently nearing the final stage of the disease. His 
physician, one of the principal authorities of this country on 
tuberculosis and its treatment, informed the writer that infection 
had extended to the intestinal canal, and probably to the entire 
organism, and stated that unless a miracle should intervene, 
the patient would die in from one to three months. He ex¬ 


pressed courteous but pronounced skepticism regarding the 
possibility ol benefiting the patient by High-frequency Currents, 
111 ‘ in y other therapeutic agent, while his assistant who per¬ 
sonally attended the patient, expressed an equally marked 
skepticism hut without the courtesy. The writer installed the 
apparatus, administered the first treatment, and instructed the 
nurse as to daily treatments which were to be given. The first 
efioct. of the current was to break up the stasis in the more 
healthy portion of the lung tissue, and to aid nature in throwing 
oft the accumulated poisons; as a natural result, expectoration 
increased, more bacilli appeared in the sputum, night sweats 
became more profuse and the fever higher. The beneficence of 
[ hese effects, however, were evidenced by the fact that despite 
i ht great drain on the vital energies, comparatively little reaction 
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or prostration followed. The »w - T,ox 2W 

advantage of the increase in the Zyrih, ’» t“ e " ,Une * ,ook 
infonn the patient that the treatment wa ., Mi; \ 8ymptatos t0 
i hree weeks of daily treatment the adminictr 8 ,Um ’ ami aftcr 

was discontinued. The eli.mnation of Z ? ° * « 

Pf m ' rise to the above-mentioned symptoms'tvZ'h^f? 0 ®* 

real benefit, produced by the treatment On n maS ^ ed fche 
latter the increase in vitality and reeuperat^ 
manifested itself and two weeks later the patient was driven out 
for the first time in months. So far from admitting the results 
of the treatment, the patient's physician actually ascribed hi, 
improvement to the fact that the electricity had been discon¬ 
tinued; and this, despite the progressive advance of the disease 
during the six months prior to the writer's visit! Four months 
after the above events, the patient was taken to California: 
apparently became completely restored to health and lived an 
active outdoor life for two years, at the end of which period he 
succumbed to pneumonia resulting from excessive exertion and 
exposure 1 . 

Other cases of tuberculosis treated by the writer have shown 
progressive improvement, almost from the first, application of 
the Tesla Currents; three cases were for the most part in the 
earlier stages, before secondary streptococcus infection had 
appeared. Technic in these was generally confined to the 
usual Tesla Vacuum Treatment, the glass electrode being moved 
over the lungs and spine, and the metal electrode applied over 
the solar plexus. 

In cases treated more recently the double-vacuum technic 
has been employed; White-vacuum hlectrodes oi the condense! 
type being applied over each lung; this has been varied by the 
occasional use of the Tesla Kffiuve and d Arsonval Auto-con 
derisation.' 

The reports received from other physicians who iuw un 
ployed the writer's apparatus and technic in the treatment o 
pulmonary tuberculosis, amply confirm his own inclusions 
regudingthe importance of the Tesla Currents in the treatment 

of the above disease. .. .. + 

Excellent results have been obtained m the trea nwn 
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. , , ,, ,.r Mjciic oven from thr crude 

.. High-, .«W 

product obtanu i. (} r eat benefit hits followi <1 

2^*!S?J2rw -»fl“ —* afeo t,f 

‘ ) volatile tti&epties administered by means of a «M»t, 
• The writer’s recently perfected apparatus and technic forth,. 
, cieo tific treatment of tuberculosis by a simultaneous adm.ms- 
t ration of the Tesla High-frequency Currents, pure ozonized 
oxygen, and ionized aromatic vapors, has been fully described 
the Chapter on, the “Therapeutic Use of Ozone. 


Ill 


D. -Diseases involving Deranged Metabolim 
Under the above heading may be grouped a number of general 
diseases of obscure origin but distinctive pathological effects. 
We have, for example, diabetes which involves the improper 
metabolism of the carbohydrates, characterized by the presence 
of sugar in the blood and urine; gout, resulting from the imper¬ 
fect combustion of cell debris, and other nitrogenous waste 
products, characterized by the presence in the tissues of the 
partially oxidized, insoluble uric acid, instead of the completely 
oxidized soluble Urea, which is produced in healthy individuals. 
I ric acid combines with the soda and lime of the tissues forming 
sharp crystals which collect in and around the joints, constituting 
the well-known “chalky” or “gouty” deposits. Obesity is a 
form of mal-mitrition in which fatty foods, instead of being 
oxidized and giving up their energy to the vital functions, 
collect in the cells of the subcutaneous areolar tissue forming 
The adipose layers which are commonly termed “fat." 

In addition to the above diseases there arc many conditions in 
u Inch all t lie metabolic processes are diminished; these secondary 
conditions result from the constant drain on the vital forces in 
thr course of acute and chronic infectious disease. The depletion 
of the sympathetic nervous energy causes a lack of vaso-motor 
powei, weakened heart action and insufficient respiration. As a 
result we have a wasting of the tissues from a lack of nutrition 
and oxygen, an accumulation of waste products, causing rheuina- 

culSiTh!^ wP letion of l?' 1 * m ™;* sr ; ri Pt several advanced of in be r- 
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,ism in the musics and joints, and insomnia and Wu^ 
from I hr deposits in the bram and nerves; chilliness of the 
surface of the body, with cold and numbness of the Extremities 
arr characteristic symptoms, 

Although differing in their general symptoms, the various 
diseases above-described arc closely allied, in that they all result 
from some local or general interference with the nutritive and 
metabolic processes of the body. This fact alone would suggest 
the probable value of High-frequency Treatment in the above 
conditions, and clinical evidence from a variety of sources offers 
ample confirmation of this conclusion. The influence of the 
d'Ammml Currents ls beneficial in all the above diseases and 
daily treatment with the cage or condenser couch should be 
given if possible, in addition to the local application of the 
resonator or Tesla Currents. General treatment by the Tesla 
Wave Current or the Tesla Effluve, applied over the spine and 
solar plexus, should be employed in the treatment of the above 
conditions, unless complicated by organic heart disease. Loeal 
manifestations, such as the skin lesions of diabetes, and the local 
pain of rheumatism and gout, require Tesla Vacuum Treatment, 
the electrode being applied over the clothing if atuU p&iii be 
present. Gouty joints in the chronic stage aie buKfltu 
Tesla Sparks and direct application of the d’Arsonvcd umvii . 
Where stiffness in either muscles or joints occur, the sea - 
Faradic or Motor Impulse current may be tf$ed m & < 1 1 ._ 
the above methods. It is to be understoo t a _ eora . 
frequency Treatment of the above diseases s ion c 
panted by hygienic and dietetic, me^ipcs an me J 
if desired. One great advantage of High-ii 
is the absolute impossibility of its producing *ny ^ ^ Qther 

would interfere with the administration or Mh0 ' f > i 
form of therapeutic agent. On the contrary. " 

and Tesla Currents, by their action on the 
stimulation of vital function, aduslhj vu-rease the th. i 
efficiency of all varieties of medicinal agen s. 
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E.—Diseases oj the Excretory .1 pparatus 

Diseases of the bladder and kidneys result as a rule from the 
continued irritation of urat.es, uric acid, calcium oxalate ; l?ir | 
other products of deranged metabolism and incomplete tissue 
combustion. In addition to the above causes, diseases of the 
kidneys may result from inequalities m the blood pressure 
occurring as secondary effects of organic heart disease, or toxic 
infections. When due to deranged metabolism, High-frequency 
Treatment, as describ'd in the preceding section, will usually 
restore the kidneys to a normal condition by removal of the 
exciting cause. If renal congestion of an active type occurs in 
the course of other diseases, it may be usually relieved by Tesla 
Treatment with Red-vacuum Condenser Electrode, and a metal 
plate over the solar plexus; if fever is present it should be 
treated by the technic described in connection with acute 
infectious disease. Passive renal congestion is usually of a 
chronic or sub-acute type, and should be treated by the local 
use of a White-vacuum Condenser Electrode, with the Tesla 
Technic as above. In organic disease of the kidneys, with 
actual degeneration of the tubular epithelium, the Tesla Currents 
arc of the greatest value. Cases of acute and chronic nephritis, 
both the interstitial and parenchymatous varieties, have been 
successfully treated in the writer’s practice, by the application 
of the Tesla Currents to the lumbar region, the effluve and 
vacuum electrodes being used, each for ten minutes; followed 
by direct application of d’Arsonval Current by means of sponge 
electrodes. General treatment by the Tesla Wave Current, 
used alternately with d’Arsonml Auto-condensation should 
follow the local direct treatment just described. 

Renal colic may be frequently relieved, and the passage of the 
calculus through the ureter facilitated by pseudo-static sparks 
applied anteriorly or posteriorly according to the position of the 
stone. The Tesla Wave Current or Pseudo-Far adic are also of 
value in this condition, an olive-tipped electrode with insulated 
stem being inserted into the bladder and a block tin or metal 
disk electrode being applied to the lumbar region over t he 
affected kidney. 
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IN ™ E treatment op diseases of nutrition 271 

In septic infection of the urinary tract such as pyelitis, pyt lo- 
nophrosis and cystitis, the metal olive-tipped electrode is hserted 
in the bladder as above, connected to the terminal of the Tesla 
('.'oil, while a White-vacuum Condenser Electrode connected to 
the center terminal is applied to the surface over the kidney or 
bladder . 1 In acute cystitis of the catarrhal type, the same 
technic is employed substituting a Red-cacuum Electrode for the 
White. In acute cystitis complicating a gonorrheal urethritis, 
a Red-vacuum Electrode, shaped like an ordinary sound, is 
inserted through the urethra into the bladder, and connected to 
the center terminal, the Red-vacuum Condenser Electrode being 
connected to Terminal B and applied to the surface over the 
bladder. Persistent gleet may be permanently cured by frequent 
treatments with similar technic, but the urethral electrode 
should be exhausted to a white vacuum in place of the low red 

tube, used with acute inflammation. 

Urethral stricture may be relieved in many cases by the use o 
the Pseudo-static or Tesla Wave Current, an insulated olive- 
tipped electrode being in contact with the fiUous nng c > . 

stricture, and the second electrode, consisting u 
applied over the solar plexus. Strictures ot the m< y* 
type are best treated by negative ***« ££££* 
current, each sitting being teimma urethra. 

Treatment with a Low Red-vacuum Electro^ 

Functional impotence from excesses, °* The current 

origin yields readily to HighTrcquei^y Treat me ^ ^ 

is applied in the form of the Teda l tJie ^r plexus, 

sacral spine, the metal electrode n m ^ ^ terminate each 
For the psychic effect on the paticn ^ R ^ vacuum Electrode 
treatment with a short appli< a 1 
over the testicles and perineal i egion- 

1 See “ Tesla vacuum Technique - 
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CHAPTER XXIV 


the treatment of diseases of the nervous system by 

IIlOH—FREQUENCY CURRENTS 


The physiological action of the various High-frequency Modali¬ 
ties on the different types of nerves has been more or less gener¬ 
ally explained in the preceding Chapters. 

The d’Arsonval Current does not affect the nerves directly 
but it is of value in restoring defective metabolism resulting 
from the depletion of the nervous energy of the body and mav 
be used locally in connection with the Tesla Currents for the 
purpose of re-establishing cellular growth and nutrition in cases 
of muscular atrophy or incipient degeneration of the nerve fibers, 
The general rules for the application of High-frequency Currents 
in diseases of the nervous system have never been definitely 
foimulated. but the results obtained by the writer during his 
ten years’ experience in High-frequency Therapeutics seemed 
to justify the following tentative conclusions: 


Diseases of the nervous system may be divided into certaii 
e asses, each of which corresponds to definite methods of treat 
mint. I 01 example, diseases of the motor nerves, involving km 
of muscular power, are treated by White-vacuum Condense 
Uwtiodes over the spine, and peripherally, by some variety ol 

- 1 ucjutncY Cuilent, the Tesla Efffuve being properly 

included under the latter head. “ 

U 'icoud gioup of diseases comprises the affections of the 
sensory nones, mi eh as neuralgia, sensory paralysis, lumbago, 
etc., which should be treated by the effluve from a Tesla Coil in 
connection with a condenser couch, the White-vacuum Electrode 
>v the indirect or Tesla Method, sparks of the Pseudo-static 
Ivpe, and labile applications of the d’ArSonval Current. 

, ^ T1 diird class we have diseases involving loss of trophic 
influence, including the various skin diseases of nervous origin 



273 


"**'*“' w n,K «Wvof» sys . ril . M 
.-mil constitutional tendencies, which wed* 
such as carbuncles, boils, sties, etc. tkT,^ t0 .^ fectioi >s 
locally benefited by the direct ’Effiuve a,^ ? ne ! it “ ns are 
treatment; also double vacuum treatment i>v m” ^ ^ at ‘ UUTn 
and White-vacuum Condenser Electrodes n- ^ f a R “ d 
infections which result from the trophic depSn, * 
carbuncles and furuncles, may be checked in their course V tZ 
use of the Tesla Are or High-frequency Cautery ' 

In the next class we have the various types of neuritis which 
involve the inflammation and sometimes partial degeneration of 
certain nerves. These conditions should be treated by local 
application of the c VArsonval Currents and by the Red-vacuum 
Electrode applied by the monopolar indirect method over the 
affected area. Paralysis, resulting from neuritis in a motor 
nerve, should be treated peripherally by the methods enumerated 
under “ Motor Affections.” Chronic neuritis with pain and loss 
of power in the muscles, such as sciatica, should be treated by a 
White-vacuum Electrode connected for the Tesla Technic and 
applied along the course of the nerve with intermittent contact, 
so as to produce sparks from one-half to one inch long, between 
the end of the electrode and the body. This Vacuum spark 
treatment has also given good results in cases of tri-iacial 
neuralgia, torticollis, and similar affections. Multi-frequency 
Currents, while of use in treating muscles partially paralyzed 
as the result of neuritis, should never be used over the combe of 
the inflamed nerve. 

The next group includes diseases involving degeneration 
some portion of the spinal cord, or of the >pinul nen t ion 
Under this head may be mentioned locomotor ataxia, infant] 
paralysis, paraplegia, lateral sclerosis, etc. . . i 

Peripheral affections resulting from these ^ 

in accordance with the above rule*, irrespective of thenr cen 
origin. The lesions in the spine, however, are treated much m 

the same manner as cases of chronic neuii fc- 01 _ ,j <0 ] al . 
Treatment is employed with a stable electrode ove. <h-ob. 
plexus, and a labile electrode over the spms. =«£*£ 
paralysis agitans, and senile dementia, involve 1 «'£ . 

lean .oration in the brain, and are treated more o. lea, success 
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HIGH-FREQUENCY current* 

0m f * 

fully by application of Vacuum condenser electrodes usualK of 
the White type applied to the base of the brain, or over the 
affected portion of the cortex, Tesla Technic is employ, d with 
a metal electrode over the solar plexus. In atrophy or degen¬ 
eration affecting the optic tract, or the medulla, the same technic 
is employed, but the metal electrode is placed in the mouth of 
the patient. Local or constitutional conditions resulting from 
the above diseases should be treated by the methods described 
under the various headings. Migraine, congestive, or nervous 
headaches, readily yield to treatment by the Red-vacuum elec¬ 
trode over the solar plexus. Excellent results have also been 
obtained in the treatment of epilepsy by the High-frequency 

Currents; the technic is similar to that employed in other brain 
affections. 

1 lie next and last group of nervous diseases includes the so- 
caU,d “Functional Neuroses” such as hysteria, chorea net 
rasthema etc. General treatment of these conditions involves 
u- ol a brisk Tesla Effiuve over the spine, with a metal 
dtetiode over the solar plexus, occasionally reversed bv using 
he effluve over the solar plexus and the metal electrode over thf 

hi r" , Wal a ? ecti ° nS are “ by appropriate 

£ 2 * r'“, eir “ 

■ , aimcnts with the Condenser couch should ho 

nuWaonrtSked! 1 ” 8 ^ ° f es ' x ‘ ciall - v when the 
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CHAPTER XXV 

txh-x rim s an;) malignant diseases 

Vi.though it is true that the majority of users of High-free 
Currents are specialists who treat only chronic- diseases it 


ueocy 


- . _ onl ^ diseases, it is also 

true that the value of the currents in the treatment of acute 

infectious diseases is even greater than when they arc applied to 
chronic conditions. The principal reason for the comparative 
rarity of Iligh-frequency Treatment among general practitioners 
has been the cumbrous nature of the generating apparatus and 
its dependence upon the electric lighting service for its supply 
of energy. This objection no longer exists, as the writer has 
recently perfected a portable High-frequency Apparatus, which 
is independent of outside sources of current, its supply being 
drawn from a small storage battery of improved type, which is 
incorporated with the transforming apparatus in a poitablt 
case about a foot square.' (See Fig. 181.) Despite its apparent 
insignificance when compared, for example, with the writer s 
Hercules Machine, this little instrument has thoroughly demon¬ 
strated its remarkable therapeutic possibi itrcs. o ^ 

past year a number of these little mac nnes, aai■ e 

Lng especially adapted for **^,.“££5 l p Te, 
ridden patients. Their technic an ac ^ nuIge ov attendant 
and daily treatments may be £ lv 11 - .. 0 f the bhvsician 

ll„- instruction mi «>" 'of M 

» ** on,, >”*> - 

as rheumatism, ^^ticc. l> to the 

have been successfully - • cmis , tru( . t ed for the writer s 

present time this mstrumci q{ who are unable to 

use, for installation m tli , autom< ibnes, b® 

-Columbia Dry CMU”Sg “sL™ of irif " ,f *** 

*■«*-»£ - * ,otal “* '' 
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to hi* oflk* for treatment. The apparatus ha* l*-*-:, rrtatli 

In the writer - private laboratory under has jxTr^nal supenirion 



AU ' b Cur^T 'KX,^ 1 




~ “"«i *>airery. Dy 

lf Wj H undouhteiilv hr. r.u, i 

*ril«r will ££ ShT “V** Md 
''On.'truftjrjn aa.j „^ s t h "! . a,1> Uitorn ^on regarding j N 
,h " subject. J phyb,c,ana «*o may be intere.,,^ "* 





















277 


INFECTIOUS AST) MALIGNANT DISEASES 

Prompt Tesla Treatment with the effluve an nli«l a ti , 
to the spine and solar plexus, followed i JV a „ eneral am1 )? ly 
„f the High-frequency Wave Current, will actually 
varieties of acute ,n eetious disease* if administered sufflckntw 
,, ;< rly m the course of the attack. In the prodromal stage, and 
tbe period of incubation, treatments should be given twice ,Utf v 
In the acute stage, with chills, fever, headache, nausea etc 
lift eon-minute treatments should be given at intervals of thirty 
minutes until the fever subsides, and the patient breaks out in 
perspiration. For the above purpose, a heavy current is usually 
necessary, such as that produced by the writer’s Ajax, or Hercules 
Machine. Nevertheless, in several instances acute infections 
such as La Grippe, have been successfully aborted by the 
persistent application of currents from the little portable ap¬ 
paratus above described. 

Septic areas or the local lesions of infectious diseases, whether 
superficial or subcutaneous, readily yield to prompt treatment 


; iG- 182 .—The Author's Localizing Effluve Electrode for Treating Ulcers 

and Septic Areas. 

vith the Tenia Currents. Ulcerated areas should be treated 
vith the Tenia Effluve from a fine metal brush electrode; if the 
nucous membrane be the seat of the lesion, the effluve may be 
ocalized by the use of a metal brush inside of an insulating glass 
ube, open at the end (see Fig. 182)- This electrode was first 
employed by the writer in 1897; shortly afterward a device o 
almost identical construction was placed upon the maiked y 
a Paris manufacturer under the title of " Bisserie > ru*\ - a 

' Lesions which do not involve ulceration or solution of surf** 
continuity may be treated with the Red-vacuum 
This applies to almost all of the local acute diseases o <• y 
and mucous membrane, of bacterial or parasitic onk _ 
subcutaneous areas of infection, including a. tra-e* 
in the early stage of congestion and 
Condenser Electrode should be employed, with u 














high-FRK tlCENCT <^ rTtnBprra 


abscess with cerebral ana pvunut. » 

minute treatment with the White-v^™,.. -i'pueu 

externally, and a metal electrode in the mouth of the patient, 
produced an absolute dispersion of the acute manifestations, the 
patient sleeping naturally inside of five hours. The next day 
the pus was withdrawn, and although cover-glass preparations 
showed countless members of streptococci anti staphylococci, 
but s few scattered colonies were obtained in a plate-culture on 
nutrient gelatin. 

Cervical adenitis and tuberculosis of the lymphatic glands 
have been successfully treated by the above method, which is 
also applicable to almost any type of sub-acute inflammation 
accompanied by hyperplasia. Diseases of the skin of a sub¬ 
acute or chronic character resulting from, or associated with 
diseases of the digestive system, or derangements of the nutrition 
are almost wit hout exception amenable to High-frequency 
Treatment. Eczema, acne, psoriasis, alopecia, seborrhea, etc 
have been repeatedly cured by well-known practitioners, most 
of whom have employed the direct effluve and vacuum treat- 

’ ' T n „!° me . 1,1Stances su PPlemented by the use of the X-Ray 
oi the Ultra-violet Ray from a Piffqrd Lamp. The writer has 

ST 6 C ° ndit T'^ th Red - ai “ d 

till M r tht !atter the test results in chronic condi- 

tio. ,, the former in lesions of the acute congestive type. The 

7ah 1 , echluc «***•» to be more effieienl. than ‘the direct 
monopolar treatment. In obstinate cases which lo nit S 

to the latter methods, the X-Ray Condenser Electrode will often 
piovc efficacious. In superficial malignant conditions as e i>i 
thelioma lupus rodent ulcer, etc., the treatment with the 
- ay electrode should he supplemented by the Tesla Effluve 
and m obstinate, refractory, conditions, bv the Hah r ' 
v lolet Rays from a lain]) with iron electrodes, operated bv the 
condenser discharge from a Tesla Apparatus. Malignant dhease 

1 !' C ‘ “ ueous cav,t,cs sh,,uIJ I*- treated on similar lines „itb 
< '-.-trodes exhausted to an X-Ray vacuum. KpUhcW [, 

e'-rvex uteri may be successfuUy treated by the special ,wni. 
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CHAPTER XXVI 

SPECIAL USES FOR CURRENTS OF HIGH—FREQUENCY 

lx the preceding chapters the writer has attempted to describe 
the methods for the application of High-frequency Currents j n 
the more prominent general and local diseases. Few cases have 
been cited illustrating the successful use of the different methods 
in the various type* of' disease, but in every instance in which the 
technic for the treatment of a given affection is described 
corresponding cures have been affected, either in the writer's 
own practice or in the experience of some other recognized 
authority. 

The therapeutic use of High-frequency Currents is based upon 
physiological effects of such a fundamental character, and the 
rules tor the use* of the different High-frequency Modalities are 
broad and simple that a detailed description of the technic of 

invigorating effects of High-frequencv Tt ^ ' lLlllzln £ anci 
beneficial in ,11 r , ntquency Treatment are necessarflv 

*«*£*£ 

fundamental action of the High-frequenTy’*° ^ 
There are many diseases which have l» w w 

by High-frequency Currents of which no ele^T 7 . treated 

made in the present volume p k cial mention has 
technic for the treatment of the tion of «*' 

classes 0 f dieses, herein descrilxd the ^ «'e different 

“ Wca of the 0,0^ w , rSST obtain 

be treatment of any particular disease S w ff 1 in 
mentioned by the author. a:> 11Q t bet a 

_ fh<- use of High-frequency Currents in the various 

■v—^ , 
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s,„,-u, ,, H ( , tRKEHTs w HI0 

(ssw haw been reported in which varinn, a- 
and ear Imvc been successfully treated with'^ 8 . 0f t,U! «?'■ 

dunvnia: for example, toZna, ciX S***.* 

cataracts, ptosis, exophoria, and incipient ’ gtoucoma - 

otitis-media, tinnitus, aural catarrh p„„. K !’ < ' unt ®i &'so 
and stricture, and various affections of t J h^muT!L mfla , mi ’ la,i ' >n 

m rvc. «a>r ana acoustic 

Similarly a fairly large treatise might be written „„„ . 

6he P'^tieal uses of the High-frequency Currents iu Tv 
Actual anaathesta during extraction of teeth has been succcsV 
fully induced by the use of Teda Currents, double vacuum 
electrodes being used, one against the gum, the other on the 
skin over the dental nerve. 

Pyrrhoea aveolaris has been treated with exceptional success 
by the Tesla Currents; a special set of vacuum electrodes has 
been devised for the treatment of this disease. (See Fig. 1S3. i 
The little portable apparatus designed by the writer, and 
described in the preceding chapter, is especially adapted for 
dental High-frequency work. 

The lack of system and coordination in the clinical reports of 
cases treated by High-frequency Currents, more especially those 
which have appeared in the various medical journals in America 
during the past five years, has rendered it well-nigh impossible 
to draw reliable conclusions in regard to the absolute arid relative 
value of the different methods for the generation and application 
of High-frequency Currents in the treatment of disease. 

Statements appearing in the present volume regarding the 
therapeutic action of these currents are based main!} upun the 
writer's personal experience, but in no instance has he mad*, 
any definite statement as to the value of any special method 
in relation to a particular disease unless the results of hh own 
clinical experience had been confirmed by one 01 more it M M 

authorities. ,, 

With a view to the ultimate production of a thoroughly reha > e 

Clinical Manual” compiled from the records of a large mini >ei 
of practitioners who employ High-frequene\ Cuiruit. m u 
practice, the writer has prepared a blank form (a sampv o 
which will be found in each copy of this book , for the systematic 


a 
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KlG ‘ 1MaCUum Hect ^ Treatment of Pyrrhoea Alveolar*. 

fonvard them to him in care of the publishers {The Rebman 
Company, New York) . Extra blanks for records may be obtained 
on application. It is the author's intention to prepare a clini¬ 
cal manual compiled from these reports. The book will form a 
soil of sequel to the present volume and due acknowledgment 
v \i]J bo made of the assistance rendered by the physicians who 
may have submitted clinical reports. 


2S2 high-frequency currents 

record of esses treated with High-frequency Current* between 
the present- time and January, 11)10. In t he interests of humanity 
and of the profession at large, the author urgently requests 
every reader of this hook who is a practitioner of electro-thera¬ 
peutics to record his eases on forms of this description and 


- ■ ■ , 
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INDEX 


\kstv<>v*, treatment of, 277 
\ctive congestion, 254 
\elite coryza, 256 

Vllrenalm, do-homatizalion by, 303 
Air-trap condenser terminals, *15. 138 
\rr pressure, effects of on discharge, 
178 

Air-jacket insulation for vacuum elec¬ 
trodes. 181 

Vjax High-frequency Coil, 106. 108 
Alternator. Tesla's High-frequency. 41 
Alternating currents. 36 
Alternating type. High-frequency Ap¬ 
paratus. 73, 88 
Alternations, 40 
Amperes, 38 
Anode, 33 

Analysis of High-frequency Currents, 
124 

Analogy, study by, 46 
Analogy between Sound-waves and 
" iligh-frequency Currents, 52 
Anaemia, treatment of. 254 
Anti-toxins. 212 
Appendicitis, treatment of, 251 
Arc, High-frequency, 138 
Arc. High-frequency, effect on bacteria, 
236 

Arc, High-frequency, use of for cautery, 
232 

Arcing, prevention of, 99 
Arrangement for producing Oudin- 
d’Arsonval Currents, 12(^ 
Arrangement for producing fesla- 
Thomson Currents, 127 
Arteriosclerosis, 255 
Auto-condensation, 7, 158 
An to-condensation with currents front 
Tesla Coil, 168 __ 
Auto-Conduction, 6, 157 
Autograph of High-frequency Dis¬ 
charge, 147 

Batteries, 38 , , iao 

!bipolar methods, see Tesla technic, lod 

Bipolar vacuum treatment, 177 

Bissf-rie's Electrode, 277 

Bladder, diseases of, 271 

Bright's disease, 276 

Brown High-frequency Coil, 94 


( aniplwll High-frir^ncv r-oil 
Capacity, l V) 1 t oil, 


158 

95 
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tance, 55 


y and Indue- 


Carhuncte?' trea,ment ot ’ 27S 

Cardiac ganglia, 253 
* atbode rays, 190 
Cautery High-frequency, 154 
Cervical adenitis. 278 ‘ 

Chart, showing author's technic 17 
Chemical regulators for X-Ray tubes. 

ItJo 

Clinical records, 281 
Cloud-circuit Transformer, danger of 
using. 86 S 

Cole X-Ray Coil. 119 
Comparative method of study, 46 
Condenser, discharge of. 41 .*43 
chair of Piffard, 160 
couch, I5S 
effiuve, 242 
electrodes, 181 

electrodes with graduated vacuum. 
188 

Congestion, relief of, 224 
Constipation, 239 
Continuous current, 3S 
Corpuscle, see Electron, 19 
Crookes' tubes, 190 
“Cushion, spiral, 159 
Cycle of frequency, 40 
Cyclone coil, 97 
Cymometer. 153 
Cystitis, 271 

D'Arsonvah early experiments of, 4 
Auto-conduction cage o , 
Hi^h-frequency Currents m 
Hi^h-frequency C nrren ts of, dir 

application of, loo 

High-frequency Currents of, 
fration of, from authors appa- 

pen tie effects ot. -- ‘ 
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I Wf ness, i rwi<mwit «>f ■ Jw I ^f- h ri r 
mit ncY Current!?. 2M 
Definition of High-free]ueney ( urrent. 


S3 

Deflect inn of Cathode rays by luugnet, 
19 J 

Dentistry, used of H infrequency Cur- 
rents in, 281 

Diamond, transparency of, to X-Kny, 
191 

Dinner Mercury Interrupter, 63 
Direct current types of High-frequency 
Apparatus, 114 
f >usage. mensurement, _[ 49 
Double Focus tube, 197 
Double resonator treatment, 243 
Double vacuum treatment, 186 
effect* of. 241 

Ducretet's small Tesla apparatus, 7 
“Dynamic Thought,” 25 
Dynamos. 39 

Dyspepsia, treatment of, 225 

Ebonite Spinal Electrode, 183 
Effluve, 99, 141 
electrodes, 163 
technic. 162 
effects of, 231 

Electrical charges, nature of, 3.0 
Electro-dynamic phenomena of High- 
frequency Currents, 142 
Elect roly tic break, 64 
Electromagnetic Theory of Light, see 
Maxwell's Theory. 35 
Electrons, 19 

motions of, 31, 34 
speed of, 191 
theory of, 20 

Electro-physics, 30 

Electrostatic phenomena of High-fre- 
quency Currents, 1 35 
Epilepsy, treatment, of, 274 
Ether waves, 35 

European types of High-frequency 
Apparatus. 58 

" Ewald-Boas fI Test. Meal, 250 
Extra current,” 61 

Factors determining qualities of 1 i igh- 
frequency Currents, 125 
J. aradism, 2 

Fever, treatment of, 277 
f inserds Light Treatment, 201 
lemming's Cymometer, 153 
| u foresee nee. 179. 204 
roods, classes of, 249 
formula for determining effects of 
resistance on condenser dis- 
i charges, 56 
franklin, work of, 3 

Frequency, 40 

i-ffect of in distance on, 55 


Frequency , therapeutic effects of change 

of,'92. 

of the nerve currents. 2If) 

Freund's experiments. 236 
Friedl&nder's vacuum condenser chair 
187 

Galvanic current, 216 
Gal vs id's discovery, 2 
Gaiffe’s heavy_ solenoid and oil con¬ 
denser, 71 

bipolar resonator, 72 
'* closed-circuit transformer'' ap¬ 
paratus, 73 

Generation of High-frequency Cur¬ 
rents, 46 
Generators, 38. 39 

Germicidal action of High-frequency 
Currents, 222 
"Geryk” air-pump. 177 
Glass plates, penetration of. by High- 
frequency Currents, 146 
effects of treatment by, 233 
electrodes, 175 
Gleet, treatment of, 271 
Gonorrheal infection, treatment of, 271 
Graphic t racing of alternating current, 
37 

“Hard" X-Ray tubes,, 193 
Headache, High-frequency treatment 
fur, 274 

Heat produced by High-frequency Dis¬ 
charge, 140 

Heinze X-Ray and High-frequency 
Apparatus, 120 

Hemorrhoids, treatment of. 252 
“Hercules" High-frequency Appara¬ 
tus, 107, 110, 121 
Herschell's regulating handle, 182 
treatment of digestive diseases 
251. 

Hertzian waves, methods of neutraliz- 
„ 74 

Hertz resonator, 3 

" High-frequency Wave Current.” 244 
cautery current, 164 
currents us energy carriers, 221 
transformer, construction of, 110 
History of physical therapeutics. 1 
Uot-wire mil-ammeter, 149 
I yd ran lie analogue, of continuous cur¬ 
rent, 36 
alternating, 37 
electrical oscillations, 43 
illustrating Ohms Jaw. 4(1 
oi d AraonVaJ High-frequency (\ir- 
rem . 48 

of Tesla-Thomson High-frequenev 
Current, 49 

I Ivpcrstafjc transformer, 12. *i-17 
Hysteria, treatment of, 274 
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Immunity «f human Ixxly to High* 
frequency I’lirrotiUi.' 133 

functional, treatment of 

271 

Indirect ftjmrk. technic for use of, 170 
Is,direct mctiuni treatment, 235, 227 
Inductance, 41 
Induct ion coil. 39 
Induction, phenomena of. 133 
Inductive resistance. see Inductance, 41 
] ni lucto resonator. 117 
Infectious diseases, treatment of. 275 
Inhibitory effect of High-frequency 
Currents, 222 

Insulation of Tesla Coils, 85 
Insulators, penetrability of. 57. 86 
Intensity, unit of, sec Ampere, 38 
Interrupter, Wehnelt (Electrolytic), 58 
mercury jet. 61 
Ionization of spark-gap, 174 
Iron wire, burning of, by High-fre¬ 
quency Currents. 140 
Isenthat-Kohl X-Ray and High-fre¬ 
quency Apparatus, 81 

Jackson Coil, 101 
frequency of. 91 
spark-gap of, 102 

Kinetic energy, 38 
Kinr&ide’s Coil, construction of, 89 
High-frequency Spirals of, 90 
relative frequency of. 91 
Kinraide’s early X-Ray work, 14 
Knott High-frequency Apparatus, 14, 
83 

% 

Labile applications, 156, ’229 
Lamp-bulb electrode, 151 
Law of transformation. 91 
Leather-covered glass electrode, 233 
Lenar d’e cathode rays, 199 
leucocytes, function of, 219 
Leyden jar, 3 
Life principle, 28 
bodge’s analogue. 54 
Low-frequency effects from lesla Ap¬ 
paratus, 167 

Mackenzie-1 hi vi■ [son Interrupter, j>3 
Magnetic deflection of moving c et- 
irons, 191 

Magnetic induciion. 34 
Magnetism, theory of, 33 1>7 - 

Midigns.nl disease. treatment o . 
Maxwell's Theory of Light. -«» \ 

MesiAurenKmt of HigMreqiwney < w- 
renta, 149 , . 

M(-iiii<4i-jfff. Periodic IJ'"'." 1 ^ 
Mercury vapor in vacuum la t ' -* 
M-yrrpwiiK High-frequency ■ M J 


287 


S^rassp^-^M. ‘ 

■ °«<™* ^Static Lrf 0Md Cmwnl „ 

M.«cukr affection,, treatment of , <j. 

Negative Ions, 32 
Neon tube, 154 
Nephritis, 270 

Nervous dyspepsia, treatment of 225 

Neuralgia. 176 

Neuritis, treatment of. 273 

Neuroses, functional. 273 

Neutral atoms, 32 

Nitrogen, oxides of, 205 

Nodon valve. 59 

Ohm, 38 
Ohm’s law, 38 
Oil-insulation. 42 

Opacity of bodies to ultra-violet rays, 
203 

Organic compounds, 28 
Oscillations, electrical. 3. 40, 42 
Osmotic regulator, 195 
Oudin resonator, 9. 65 

methods of tuning, 69 
technic for use of, 161 
Ossone generation of, by High-fre¬ 
quency Currents, 295 

Palladium regulator for X-Ray tubes, 
196 

Paralysis. 273 

Passive congestion. -*>- ,u 2 

IVnetmbility ot matter bv \ l ° l ■ ■ ■ 
Kw Of High-frequency Cur- 

rents, 132 
Phosphorescence. 

High-bvquency 

“ E HteWrei'*™.’- 
PBtadfSgSSfc- «—**«• 

13, 02 , 909 

spark-gap lamp. -<>- 

Plate condensers. 41 

Pueumotgastric nerve 

portableApparatus 

275 

Positive Ions, 32 
Potential, unit of, ee voli. a* 
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tpWk. I®, 232 
-I jiradir Current. 245 
Pulsatory currents, 5“ 

i»Hiirr 7 lens for imnsitiit ting 
violet rays, 179 


ultra- 


R;! 11 in nl energy, 23. 35 
Radium, formation and decomposition 
of, 20j 22 

Rectifying valve, see Nodon valve. 59 
Rectum, diseases of. 252 
Red vacuum. 1S9 

Regulating handle for vacuum elec¬ 
trodes, 182 
Renal congestion, 270 
colic, 270 

Requisites for an efficient High-fre¬ 
quency Apparatus, Of! 
Resistance, unit- of, we “Ohm," 38 
effect of. on condenser discharge, 
56 

Resonator, Gudin's, 41 
discharge of, -11 
Hem. 3 
technic, 161 

Roentgen's discovery, 190 
Rotary converter, 60 . 115 

iiowland’ s experimen ts -1 
Ruhinkurfi type of Iligh-frequenev 
Apparatus, American forms of, 

I16p 119 

coil m f 60 

Rhythmic effluve treatment, 239 


8ehei del-Western X-Ray and H igh- 

S(1 1 ( . 1 L |eucv A pparatus. in; 

^ ;t-rcguktmg X-Ray tubes, 1 97 
I- Oc areas, Treatment of, 277 
in^Ie-focug X-Ray tube 197 
hmusoitM cnrrentf 130 

Sirin in 

'Mrt to, !W treat - 

■Sodium atom, 34 

1**" -^-Ray tubes. 193 
'J*?'™ 1 ’ of ^ Arsonval, t, 45 

w aves, carried by High-fre- 
, quency Current, 174 g C ' 

_ i s t of vacuum electrodes ISO 

Til "* *""■ -MS. 

analogy to elastic diaphragm 5f> 

" -Proved 

p.ifk various forms of U7 mo 

>pecud uses for current* of l'&, 
quenry, 28f> M 

'}*'*rum of iron, 202 
■SfK>MeKVVoo<J(. coil, 4 
■'•nhile" applications, i;%, 228 


INDEX ' a . 

SmHc nmehinc, High-fr^,,,,, 

rent derived from, tjy J rtr- 
“Slutic Mmifililies,” 2]fi, 220 
,J Step-tip 1 Transformer,, f j 30 
Stricture of urethra, treatment 

" Sfrong-C >vmgt..n - Uigh_f m , f - \ 
Apparatus, 82 - 

Si ] I >1 ■ ri 111 J itwr r I waves. | f ’,7 

Systems of therapeutics, 213 
TO* of wave lengths an ,l frequ.nc,.. 

4^'T F fall 

Technic, author’s system of, 15 

Technic for use of condenser electrode. 

Tesla, early experiments of, 4 

currents, methods of applviriff i, ,■ 
early apparatus of, 42 " ' 

effluve, 168 
spark, 170 
technic, 238 
vacuum treatment. 176 
resla~Thomson Coils, early American 
form of. 88 

diagram, showing construction of. 

yu 

modern American forms of, ](J6 
f elan us. cause of spasms in. 211 
heater I Jug,” for regulating current 
strength, 105 ) 

theories of Matter and Force, 19-20 
therapeutic technic. -x3 

action of High-frequency Cur¬ 
rents, 226 

Thermo-faradic coil. 10.5 
current, 160 

t of Tuberculosis. 261 

thorns011, l rofessor EJfhu, Giant High- 

■ frequency Current of. 4 

dr>ublc- f ocu.s X-Ray tube, 197 

1 Trar» I n? h ‘f eqU(1JtC ^ Co,J of ' 41 

tracing, showing nature of High-fie- 

T ^uency Wave Current r>” 
Iianb-rcisonai ^r Technic, Piffard'a. 247 

Trinie e t 5 W ^’ , P,ffardJs > 247 

“■ '* 

S;^„ a rir4‘ ,ppirauis &r 

*c£S,V y 

physiological effects of. 203 
_ therapeutic effects of. 3 m ’ 

Universal X-Ray tube, 200 ' ,f 

I rani mil, fnnmtion of radium from 
Urethral stricture, treatment ( >f, 
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\ j.tiis. Pnmmiogastrie Nerve, 25H 
\ nuumi condenser chair. 168 
inhaler electrode, 257 
regulator. 195 

V-.nSttinn electrode, discovery of, 15 
original invention of, Ht» 
treatment by use of, 175 
Vast>-motor system, 252 
Vibratorv nature of High-frequency 
Currents. 52, 1211, 132 

Volt, 37 
Volta, 2 
Voltaic pile, 2 

Water-cooled X-Ray tube, 194 ^ 
Waves, electro-magnetic (or Hert¬ 
zian,'') 3 

‘‘White Vacuum," 179 
electrode, 1S9 


w.r , 289 

u imams’, ChiH.tii.1.^ 

inent in nervoiW1)!!! '"' of '**»*• 
treatment of 251 

toafc, W P niorifLr ^ u iVr c11 _ 
Wireless telegtaphv -? 

't.lj&fe-, c™. 

W ohler’s synthesis of Urea, 2* 

X-Ravs. discovery of. 190 

from vacuum electrodes, 235 
generation of, from High-fre¬ 
quency Currents, 101, ldi.i 
tubes for, with High-frequency 
Apparatus, 195 

Yellow phosphorescence, 204 

“ Zone of Stasis," broken up by High- 
frequency Currents, 233 
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